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PREFACE 



TO THE FOURTH EDITION. 



A Fourth Edition of this Essav havins? been called for 
it has been the aim of the Author to improve it, and add to 
it without enlarging it to an inconvenient extent. 

A considerable number of fresh observations and discoveries, 
some of them of considerable importance, and representing the 
labors of therapeutists of all nations during the last seven 
years, have been noticed in their proper place in the present 
volume. 

A part of the scheme of this work which has been much 
criticised will be established bv the confirmation of a discoverv 
which has been lately announced, that Quinine, or a substance 
resembling it, is natural to the blood. 

The molecular theory of the action of nt?rve-medicines, put 
forward with some hesitation by the Author of the Essay, has 
also received much corroboration from recent researches. 



37, Margaret Strlct, Cavendish Square, 

November, 1806. 
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PREFACE 



TO THE THIRD EDITION. 



The Author wishes to express his regret for the delay that 
has taken place in the publication of this Edition. It has 
been caused by his desire that nothing should be wanting 
which could ensure the completeness of the Essay. 

In occupying a humble, but not unacknowledged place, 
among many earnest laborers in a department of medical 
science that till lately was little explored, he has attained, for 
the present, the height of his ambition. 

In this Third Edition some matters are noticed which were 
not before included, and certain topics, of particular interest 
to the Author, and, he trusts, to his readers also, are discussed 
more fully than before. 



March, 1859. 
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The First Edition of this Essay having been for some time 
out of print, the Author has been eneouraged to hope that a 
second issue may meet with a favorable reception. He has 
been at some pains to make such additions to the present 
volume as seemed to be necessitated by the rapid advance of 
therapeutic science, at the same time that he has felt the neces- 
sity of not increasing its bulk to an inconvenient extent. 
The first and second chapters have been left unaltered, but 
some new articles will be found scattered through the third and 
fourth chapters, and some additional obsei vations and experi 
ments recorded in the same. 

The Author has derived much instruction from a perusal of 
the various reviews of his Essay, in English and American 
periodicals. He is especially indebted to Dr. Maclagan, of 
Edinburgh, for his able and interesting articles in the Monthly 
Journal of Medicine. And to Professor Albers, of Bonn, 
the author of a recent work on the Action of Medicines, 
he is obliged for the impartial consideration accorded to 
certain views in which he is still at variance with some other 
German therapeutists. 

April, 185.J. 
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THE ACTION OF MEDICINES 



THE SYSTEM. 



CHAPTER I. 

INTRODUCTORY REMARKS. 

When commencing this Essay on the Action of Medicines, I 
most confess to having felt some discomfort when I considered 
the magnitude and extent of the task before me. Many a 
volume had been written to elucidate the operations of single 
medicines, and, when the variety and complexity of such an 
operation was considered, the space devoted to its consideration 
hardly seemed too great Thus, it is not to be wondered At, 
that, when pausing on the threshold of my undertaking, I was 
fully sensible of the difficulties with which such an inquiry was 
surrounded. 

In this introductory chapter it is my aim, in the first place, 
to set forth briefly the great importance and extent of the sub- 
ject, showing that it is an essential requisite in the advance and 
perfection of medical science. Next, I must insist on the ad- 
vantage of correctness and clearness of language and argument 
in the treatment of such topics as this, and show in what man- 
ner I propose myself to attain to it. And, in the third place, 
I must shortly explain the scheme or arrangement which will 
be followed in this Essay. If the preliminary remarks contained 

2 (17> 



|H IKTRODUCTORY RSMARKS. 

In (.liiN nliiipl-nr urn not firHt conflidercd and clearly apprehended, 
I iriir tliiit. I may \n) hut imperfectly understood in what I shall 
hitvo U) «ay iHTnaflor. 

Tlic'in liuvM liron, more or loss, in all ages, two systems or 
nrljiMilM iif nunliral tnMitnicnt, of which the one prevails among 
Ifjrhuniht niPh, ami in rudo Htatoa of society, but the other re- 
i|Uirp» a hi^hrr di^^nv^ of rnli^htonment. These are the Em- 
pirirnl and tijo llutional Hyntoms. The first is founded on simple 
ind\iiMii»n. lU* uooidont or by experience it is found that a 
fHM'luin n\iHlioino iw of u»o in tho troatmont of a certain disorder; 
it JH houivfortl\ administorod in that disonler; and on a number 
of n\w\\ Hoparato \latn an ompirioal system is constructed. It 
natnrally nspiinv^ tor it.^ olalvnition a comparatively small 
dogivo of knowKslv^^ 

*riu?i \>lv*orvativM\ of fav^t^ is^ itidii^jvusi^ble as a beginning, but 
mMUv^thiu^; nuMV i:* i\v\uii\\L \W must nvM be satisfied with 
lakn\v; tluMu j*o(\M*atoly» but wo must pnxwvl to compare to- 
^^s!\ova l-^Vjiv nuv,\lvr of f;u*ts, and 4niw inferences from this 
\\^*u\vu i^sx^u. And our xvau of tr\\A::uor.: will become rationaL 
wUou, N^i\ t)\o x^v.o b»Anxl» fiwu an a^vumte know^edi?? of the 
«^vn\v;xN*\\5 of dx^^A^s.NS. wo aiv lv::or or.abUvi :c^ r:.ee: each bv its 
a\^vAv\Ni".Ato \vn>x\iv ; a^Nv or. ;ho o:r.er hir.d. frcn some ac- 
v^Uv-^vvvt.A^HNv \^;;h \^;o i^vro^-^^l ,w.or, c: ;& r«^\i!.c:-e. we ar? fitted 
1o w;o\\ .t w;;V, r.wo A:V. a::v^ c?iv:. Ar.vi :o *rr> :: even in 
\\^^\< \\/o'\v \^ V.A;^ Vx^: wi Kvn vrov^xl K^c^f.iil.* T!i;i3l fur 

1>, ^\<^ :^;v ^x ;:;o "v.s r vama; ::.<' T::^! ^ A rtc-i ::r::5«^:aadr 

\v^<o; ;'*ooAu*^>* A*^^x 3t^-^y^^^^.^s x^' v^ca^^ : :i? i^voi. a ^crreci 
K*^^>^ \\\sN^ x"^ ; V Ax\\v* xX r.>,\\ ,*':':;'^ \V:.^:::: ^::r 50C':^r:aaee 

Nfc ^>, ^;^^?8^^ ;>^'0 * >>• xW:^ ^^ xV.""' V. x* :>:. '•^^ SJjC, >f iCilr *0 Jd all 
>^\vv* fo x^>,: V ^V^'^.vv vVv. <.:^A JxK'-V ^V^lfcT^ ~>:u£y £01 
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aabjects of which they are ignoraat, yet it must be confessed, 
that io the anderstandiiis^r of the action of medicines and of their 
agency in the cure of diseases, we do not so much excel our 
ancestors. While other sciences are moving, and other inquiries 
progressing £aist, this subject, so momentous in its applications, 
has, in spite, of the earnest labors of a few able investigators, 
made after all but small progress. Let but those who feel 
this want bestir themselves to remove it, and it will soon be 
done. Those doubts and difficulties, which are now slowly 
clearing away before the efforts of a few, will then be finally 
dispelled by the united energies of all ; and instead of our pres- 
ent indecision and uncertainty on many points, we ^hall find 
ourselves eminently qualified to wage the conflict with disease, 
being skilled in that science whose name bespeaks its peculiar 
importance — the science of Therapeutics.^ 

The subject which forms the text of this Essay comprises 
this problem: — "On the mode in which Therapeutic Agents 
introduced into the stomach produce their peculiar effects on 
the Animal Economy." In this is comprehended an inquiry of 
very great extent; and one difficulty with which I am beset 
is that I scarcely know how to compress what I have to say on 
the action of medicines into the compass required. It will be 
granted that it is an important subject; it is also a difficult one. 
Thus difficulty depends mainly on the variety and complexity 
of the proof required to establish any one point with absolute 
certainty.f A long time ago, when men knew and understood 
less than they do now, it was feuicied that the action and choice 

• 

* Tkempentir* most be oodentood to embrsM all that relates to the applieatinn 
of remedies to the care of dbease. The Seienee most be distingaished from the 
Practice of Therapeoties. The latter may be empirical, or rely apon experience only ; 
but the science mo5t hare for its Tory fooadatioii some knowledge of the modmt 
operttndi of medicines. 

f ** In reasoning as to the probable effects of partienlar remedies on the haman 
body, the eunditions an.l eircnmstanees of the latter are so rarioas in different 
eases, and the number of concomitants which hare to be considered in addition to 
the more obrioiis facts and symptoms is so great, that the utmost exertion of 
hnman sagacity, founded npon the largest induction of particulars which any one 
mind is enpable of embracing and retaining, ean do no more than approximate to 
that real evidence of which the ease seems by its proper nature to be susceptible." — 
Olamford^t Prineiplet of Bwidemct^ 
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of medicines was a thing of the utmost simplicity ; that it wtw 
comparatively an easy matter to fix at once upon that remedy 
required most in any particular case.* But the light of science, 
which in this day burns more brightly, at the same time that it 
displays all objects with greater distinctness, discloses to us also 
many diift vast tracts in the distance, of which nothing had been 
seen or imagined before. In this as in other things, the more 
we know, the more we discover our real ignorance. It is wrong, 
then, to treat dogmatically of matters that we cannot compre- 
hend ; and when perfectly in the dark as to the operation of a 
medicine, we should rest content with declaring the result of 
that operation. This by itself will be of great use to us.f 

I am induced to lay stress on the diflSculties surrounding an 
inquiry into the modus operandi of medicines, because it will be 
some excuse for the manifest insuflSciency of the sketch which 
I am about to draw. For this, too, I may find a further apology 
in the fallacies and mistakes, both of reasoning and statement, 
of which previous writers have been guilty. These are best 
shown by their discrepancies. On no question, perhaps, have 
scientific men difiered more than on the theory of the action of 
medicines. Either facts essentially opposed and incompatible 
have been adduced by the disagreeing parties, or, which is nearly 
as common, the same fact has received two distinct and opposite 
interpretations. Many hypotheses, when tested, are seen to be 
grounded on bare assertions, and to be destitute of logical proof; 
many others are attempted to be established on ill-sustained 
analogies. Analogy, in such a case as this, may be used to 
increase a probability already evidenced ; but by itself it is no 
proof, for we find often that medicines are capable of producing 
the same result in very dissimilar ways. 

How, then, are we to arrive at the truth? The best and 
surest way is to be extremely careful in the means which we 
employ in its discovery. 

* Dr. A. Pitcairn, in 1704, oonoladed one of his works by saying — "Thus have I 
■aeeeeded in solTing the noble problem, tIs., to find a remedy for a given disease. 
Jamqne opu* exegi.** 

f *' In the mean time it may suffice for the physician to know the effects of a 
medicine when applied to the body, though he knows not the particular manner whereby 
it acts." — Van Swieten*i Commentariei on Boerhaave, vol. i. p. 394. 
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It 18, 1 think, impoaeible to overrate the importance of exact 
prceision of language and thought io acieotific details, and in 
the deduction of concluaiona from them.* A autject ao inter- 
esting oa this requires to be treated io a logical way. Facts, 
when aacerU\ined, should be ranged together and compared, and 
exaut inferences made, without ever straining a point. And 
when we are inclined to hazard a theory that is barely sup- 
ported, we should take care to state it as a theory, and' not to 
hring it forward as a truth. It has not been an uncommon 
habil among scientific authors, who ehould be of all men the 
I" most careful and exact, to confound assertion with fact — to 
mistake hypothesis for truth. In such illogical and incorrect 
reasoning is to be found the true source of a multitude of 
errors, t 

Being sensible of this danger, I have endeavored to keep it 
in view in the arrangement of this Essay. In order to obtain, 
if possible, this clearness and precision, or, at all events, to be 
better understood, I have arranged the heads of my ide:is on the 
action of medicines in a number of distinct propositions, the 
scope of which will be presently described,. I shall attempt 
to prove each of them separately, as if it were a theorem in 
geometry, sometimes dividing it first into a number of minor 
propositions, which, taken together, imply the original one, and 
will have to be severally discussed, 
' The great use of such an arrangement is its distinctness ; so 
' that it may in any case be easily seen whether a proposition baa 
been established, or whether I have failed to prove it. These 
propositions are the foundation of the Essay; and upon them 
has been erected a superstructure of more or less logicil consist- 
ency. In them ha** been stated about ya much of the general 
principles by which medicines operate as seems to me to be 
capable of distinct proof, i, e., which may be regarded with that 

• " Etbij brnnoh of stii-ij which eat at sll claim the ehnrimtor of a scienfl* re- 

quim iHo Ihiogs: 1. A eorrvol «nMr(ainmBnI nf the did from which wo an to 

Kunni sni] !, CorrectDOi in ths procti) uf deduoiog daDDiniioas from Ihem." — 

Vn«lr'll'> Xlf-r-U ../ Lngic. 

f " In Ihe writingB at the pn-HUt cin;, tha premiiM ace commonlj gouDil, but tho 

.-—S. T. Outeridgc. 
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kind of certainty which we generally expect to attain to in 
scientific matters. So far, then, I have kept myself in a straight 
road, between two walls, diverging neither to the right nor to 
the left to gratify my inclination ; it being, as I have said, a 
most obvious duty to guard against stating that for fact which is 
at the best uncertain. But having gone so far, I have in several 
instjiiices indulged in speculations and hypotheses on certain 
matters, taking care to stat^? that such explanations are only 
probable, and very far from determined. But it is often our 
duty to inquire into uncertain things; and those who do so, 
who officiate, in however humble a capacity, as the pioneers of 
knowledge, have to haziird many conjectures before they arrive 
at the truth. In striving after truth, we must investigate many 
an unknown path, and try at many a door where we have not 
before entered. Thus, when in some cases I have perceived 
before me a lino of thought stretching onwards, and seeming to 
lead somewhore in the diRVtion of truth, I have not, as it were, 
Blinnnod it, or turned aside to tread only in more certain paths, 
but 1 have thought it my duty to follow it up, and to investigate 
it thoroughly, to see if by any moans it might not help me on 
my way to that dosirod haven. These theories are t^ie weak 
points of the Essay, but I must crave indulgence for them on the 
grounds allogod aWvo. It will bo ol^served that the original 
pro|H>siiions are so stated, that the overthrow of any one of these 
extra hypoihosos would not shake them, or in any way invali- 
date tluMr proof. 

I will now sketch out the arn\ngement which I propose to 
follow in the consideration of the topics which present them- 
8elvos to mo. 

In tho next chapter I shall take a brief review of the opinions 
of other writei^s on the subjtvt of the action of medicines; 
knowing, indeed, that in so short a notice I shall be perfectly 
unable to do them justii.v, but wishing, in some broad points, to 
draw tho lino betwivn what is known and what is unknown — 
what is asoortaintHl and what is del^ued — what is approved and 
what is iH>ndeninod. In some cases also I may venture to object 
to opinions hitherto unquestioned. Xow, as the beat key to the 
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main opinions of authors on this subject, we have to consider 
the various classifications of medicines which they have adopted. 
A classifications of remedies presupposes a set of theories con- 
cerning either their primary action or its general results, and is, 
in fact, identical with them. The formation of such an arrange- 
ment depends on the necessity of considering medicines in 
groups, each possessed of some common character, in order that 
their various properties may be simplified, and admit of being 
compared. 

In a classification we do not so much consider the peculiari- 
ties of single remedies, as the points in which large numbers 
agree together. These points of resemblance we generally find 
to be of the most importance. I have to consider three sets of 
authors in the second chapter. The first set treat of the general 
or ultimate effect of a medicine on the system, and classify 
medicines accordingly. A second set of writers have arranged 
therapeutical agents according to the organ or part of the body 
to which their action is especially directed. Neither of these 
deal with the mode in which medicines act as the basis of 
classification. But a third set of writers have attempted in 
various ways to explain the modes of operation of medicines. 
They have laid down general rules about these operations, and 
have constructed more or less plausible theories on the subject. 
Some few have classified remedies on this plan. With these 
theories I am more particularly concerned, as they trench imme- 
diately on the subject of this Essay. But they are not many, 
and it will not take us long to review them. 

It is easier to find fault than to teach. After pointing out 
the shortcomings of some who have preceded me, I find myself 
necessitated in the third chapter to state my own conclusions as 
to the modus operandi of medicines. 

Let us consider, as it were, the history of a remedy, from the 
beginning to the end of its course. It is already *' introduced 
into the stomach" — we must commence with it there. It does 
not remain there. It cannot act from the surface of the stomach 
through the medium of the nervous system. 

In the First Proposition it is afcmed that it must (as a general 
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rule) obtain entry, into the fluids of the body — pass, that is, from 
the intestinal canal into the system at large — before its action 
can begin. There are four proofs of this. It is shown that 
when introduced at another part of the body a medicine acts in 
the same way as when placed in the stomach. It is found by 
direct experiment that a poison will not act through the medium 
of nerves only, but that its passage in the blood is required. 
Thirdly, the course of the circulation is quick enough for the 
most rapid poison or medicine to pass quite round the body from 
the veins of the stomach before it begins to operate. The last 
and most conclusive argument to show that medicines pass out 
of the stomach into the system, is that they have actually been 
detected by chemists, not only in the blood, but in the secretions 
formed from the blood. Remedies, then, pass from the stomach 
into the blood and fluids. How do they do so? 

In the Second Proposition it is laid down that all those 
which are soluble in water, or in the secretions of the stomach 
or intestines, pass through the coats of these organs into the 
interior of the capillary veins which surround them. It has 
already been shown that most medicines pass through in some 
way ; we shall now have to learn how they pass, and what 
special arrangements are made for the passage 6t substances 
diflering in nature. By the physical process of absorption a 
liquid may pass through the animal membranes, from the 
interior of the stomach or intestine to the interior of the small 
vein which lies close outside it. In examining the laws by 
which this process js conducted, we shall find that all the 
requirements are present in these parts, provided only that the 
substance to be absorbed shall be first in some way dissolved, 
and i*educed to the liquid state. In the stomach there is, in 
contact with the substance just introduced, a thin watery secre- 
tion containing acid and a matter called pepsin : this is the 
gastric juico. A large number of medicines are soluble in water. 
They are dissolved in this fluid. Some others are soluble in 
dilute acid% These too are dissolved here. Albumen, and 
matters like it, are reduced to solution by the aid of the pepsin, 
which is the principle of digestion. But there are some few 
mineral bodies, and many vegetable substances, as fats and 
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reBiBB, which cannot be thus dissolved by the juice of the 
atomacli. They aro soluble, more or less, in a weak alkaline 
fluid; and such a fluid is the bile, which ia poured out into the 
first portion of the intestine. They too are reduced to solution 
and absorbed. In this manner it in shown that a very great 
majority of remedial agents are capable of being reduced to solu- 
tion, of being absorbed without material change, and of passing 
thus into the circulation.* Very few are quite insoluble; but 
some that are dissolved with difficulty may be left partly undia- 
aolved in the intestinal canal. What becomes of those that 
are incapable of being diaaolved ? 

It ia asserted in the Third Proposition that substances which 
are thus insoluble cannot pass into the circulation. Arguing 
from a physical law, we should say at once that it was im- 
possible ; but the matter cannot be so lightly dismissed, for a 
foreign professor has lately asserted that insoluble matters may 
and do pass into the circulation. I have made esperimeuts to 
aatisfy myself on the point, and have come to the contrary con- 
clusion. 

In the Fourth Proposition it is stated that some few sub- 
stances may act locally, by irritation or otherwise, on the 
mucous surface of the stomach or intestines. These are not 
many ; they act without being absorbed ; and they may not 
estend into the system at large. In some' few cases these local 
actions may be succeeded by changes in distant parts, on the 
principle of Revulsion. 

Having just shown how medicinal substances are absorbed, 
we have now to suppose that tliey are in the blood. 

It ia next maintained, in the Fifth Proposition, that the 
medicine, being in the blood, must permeate the mass of the 
circulation aa far as to reach the part on which it tends to act. 
This it can easily do. The circulating blood will conduct it 
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anywhere, in a very short time. Supposing a medicine baa to 
act on the liver, or on the brain, or on the kidney, it does not 
influence these organs at a distance, but it passes directly la, 
tltem in the blood, and th-'n ita operation is manifealed. Thi 
may be Gilled the rule of local access, Ita proof depends on t' 
things — on the improbability of the medicinal influence beioi 
able to reach the part in any other way, as shown in the 
proposition ; and on the fact of medicinal agents having 
actually detected in many cases in the very organs over whit 
they exert a special influence. But are there exceptions to this ?j 
Can a medicine ever produce an eflect without actually reachini 
the part ? It seems that there may be two exceptions. In some 
cases an impression of pain, or an impulse causing muscular 
action, may be transmitted along a nerve fi'om one part to 
another ; and in some other few instances the muscle itself, whea 
caused to contract by the influence of a medicine, may cauM" 
other muscles near it to contract by sympathy. 

Before we inquire into the remedial action of the medicine 
the blood, we must consider whether that fluid may not first' 
alter it in some way, bo as to hinder or affect its operation. To 
a certain extent this is possible. 

In the Sixth Fropodtion it is asserted that while in the blood 
the medicine may undergo changi*, which change may or may not 
aSect its influence. It will have to be shown that this change 
maybe one of combination, as of an acid with an alkali; of 
reconstruction, when the elements of a body are arranged in a 
difierent way, without a material change in its medical proper- 
ties, as when benzoic is changed into hippuric acid ; or of decont-. 
position, when a substance is altogether altered or destroyed, ai 
when the vegetable acids are oxidized into carbonic acid. 

Having considered these preliminary matters, we shall arrive 
at the main point. The medicines are now in the blood. Wa 
must consider what becomes of them ; what they do next ; where 
they go next; and how they operate in the cure of diseases, I 
have made a claaaification in which medicines are divided accord- 
ing to my views of their mode of operation. The classes and 
their subdivisions will serve for references in illustration of 
what I have to say. For it is not poaaiblo to speak of Uie 
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general operation of medicines withont adducing particular 
instances; nor will time and space always allow tne, iu doing 
so, to refer to individual medicines. 

There are four great groups of medicines, the action of each 
of which is well marked and distinct. The first class acts in 
the blood ; and aa a large number of diseases depend on a fault 
in that fluid, we may by their means be enabled to remedy that 
fault. They are the most important of all medicines. They ars 
called Hsematica, or blood- medicines. They are used chiefly in 
chronic and constitutional disorders. But a second class of 
remedies are temporary in their action. They influence the 
nervous system, exciting it, depressing it, or otlierwise altering 
its tone. Tbey are chiefly useful in the temporary emergenoiea 
of acute disorders. They can seldom effect a permanent cure, 
unless when the contingency in which they are administered is 
also of a temporary nature. They are called Neurotics, or nerve 
medicines, A third sot of medicines, less extensive and leas 
important than the others, acts upon muscular fibre, which is 
caused by them to contract. Involuntary muscular fibre exists 
in the coals of small blood-vessels, and in the ducta of glands. 
Thus, Astringents, as these agents are called, are able by con- 
tracting muscular fibre, and thus diminisbiiig the calibre of these 
canals, to arrest hemorrhage in one case (when a small vessel ia 
raptured), and to prevent the outpouring of a secretion in 
another case. 

The fourth class is of considerable importance. Some medi- 
cines have the power of increasing the secretions which are 
formed from the blood by various glands at different parts of the 
body. By their aid we may be enabled to eliminate from the 
blood a morbid material through the glands; or we may do 
great good by restoring a secretion when unnaturally suppressed. 
They are called ESirainatives. Like Hssmatics, their influence 
is more or less permanent. That of Neurotics and Astringents, 
particularly the fornler, is transient. 

The general mode of action of these four classes of therapeutio 
agents is laid down in the four remaining propositions, about as 
far as it seems to me to be capable of a positive definition. 
Ench proposition concerns one of these classes of medicines. All 
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I can do now is to recapitulate the chief affirmations made, as to 
give any idea of their proof would require me to enter into a num- 
ber of details which had better be postponed to the lliird chapter. 

la the Seventh Propoeition it ia stated of Haematic medicineo 
that they act while in the blood, over which fluid they exert an 
iuQuence ; and that their effect, whatever it be, is of a more or , 
less permanent characEer. Alineof distinction iadrawn between [ 
two divisions of thia class of blood -medicines. Some of them 
are natural to the blood ; they resemble or coincide with certain 
Bubstancea that exist in that fluid ; ao that, having entered it, 
they may remain there, and are not necessarily excreted again. 
These are useful when the blood is wanting in one or more of 
its natural conatituent-s. This want causes a disease, and may 
be supplied by the medicine, which in ita way tends to cure the 
disease. Medicines of this division are called Bestoratives, for 
they restore what ia wanting. 

Some other blood-medicinf53, although they enter the blood, 
are not natural constituents of the vital fluid, and cannot remain- 
there, for they are noxious and foreign to it. They must sooner 
or later be escreted from it by the glands. They are of use 
when disease depends on the presence and working in the blood 
of some morbid material or agency, which material or action 
they tend to counteract or destroy. They may be called vital 
antidotes ; not strictly spedfiea, for they are not always eflica- 
ciouB, on account of variations in the animal poisons, or from 
the casual operation of disturbing cauaea. They are applicable 
in those many disorders which depend, not on the absence 
of a natural substance, but on the presence of an unnatural 
agent in the blood. These medicines are called Catalytics, 
from a Greek word which signifies to break up or (o destroy. 
Having performed thia their function, they pass oat of the 
blood. 

All this requires to be proved. 

In the Eighth Proposition it is stated of Neurotica, or nerve- 
medicines, that they act by passing out of the blood to the 
nerves, which they influence. This is only to insist on the rule 
of local access, already laid down in Prop, V. It is further 
affirmed that they are transitory in action. They appear to 
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^^^Kidecular cLangee in oerve-fibre, similar to those by wliich 
^HpBBomena of the senses are produced, and which are by 
^^^fe tranaitory in their reaults. And yet they may be very 
powerful, even ao as to extinguish vital force. Thus, short and 
unenduring as is the operation of these agente, it may last long 
enough to cause death, and bo a temporary inHuence produce a 
permanent result. There are three divieiona of Neurotics. The 
firet set are of use when there is a dangerous deficiency of vital 
action. These are Stimulants. Tliey exalt nervous force, either 
of the whole nervous syatem, or only of a part of it. They vary 
very much in power. A second set, called Narcotics, first exalt 
nervous force, aud then depress it. Tliey have thus a double 
action; hut they have also a peculiar influence over the func- 
tions of the brain, which is different from any possessed by 
other nerve-medicines. They control the intellectual part of 
the brain, as distinguished from it« organic function ; the powers 
of mind more than those of life. Some Narcotics tend to pro- 
duce inebriation ; others sleep ; others, again, delirium. In the 
third place, some Neurotica tend simply and primarily to depress 
nervous force. They may act on the whole nervous syatem, or 
on a part of it only. They are oft«n very powerful ; and they 
are of use when, from any cause, some part of the nervous sys- 
tem is over-excited. They are called Sedatives. Like other 
Neurotica, they are used in medicine as temporary agents in 
temporary emergencies. If a permanent action be required, the 
remedy must be constantly administered, so that the effect may 
be kept up by continual repetition. 

In the iVin(A Proposition it is affirmed of Astringent medi- 
cines that they act by passing out of the blood to muscular fibre, 
vhich by their contact they excite to contraction. They do not 
60 much influoncQ the voluntary fibre of the muscles, which Is 
under the direct control of the nervous system ; but they chiefly 
manifest their action on the involuntary or unstriped muscular 
Ibre, which is not directly controlled by the brain and nerve- 
'Dtres, and for this reason more under the operation of external 
or irritating agents, Meeting this in the coats of the capillary 
vesflels and of the ducts of glands, they are enabled to act as 
stypUcs, and as checkers of secretion. The action of Astrio- 
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gents appears to depend on a chemical cause ; for we find thai 
all of them possess the power of coagulating albumen. 

The Tenth Proposition trea.t8 of Elimioalives. It is not said 
simpiy that these increase the secretions of a gland, or that they 
stimulate the glands while passing by them in the blood. But 
it is laid down a*? a rule that they act by themselves passing out 
of the blood through the glanda, and (hat while so doing they 
excite them to the performance of their natural function. They 
are substances which are unnatural to the blood, and must 
therefore pass out of it. In so doing they tend to pass by soma 
glands rather th.in by others ; in these secretions they may be 
detected chemically ; and it is on these glands that ihey have 
an especial inQueoce. Their uses in treatment are varioua and 
man ifold. 

In these classes are included all medicines that act, after 
entry into the blood. On referring to the ciassi6cation which 
precedes this chapter, it will he seen at a glance what groupa 
of medicines are arranged as orders under each class or divi- 
sion.* In the third chapter I shall attempt at some length to 
prove the propositions which treat of these four classes ; and I 
shall also attempt to explain the nature and mode of action of 
the orders, or small groups of- reifledieS, 

In the fourth chapter some of the more important medicinea 
will be considered separately, either as individually interesting, 
or as illustrative of general modes of operation previously de- 
scribed. 

I may point to some parts of the Essay as being more ori- 
ginal than others, although not perhaps for that reason more 
valuable. For this purpose may be mentioned the considera- 
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tion of the second and third propositions ; the distinction which 
I have drawn between the two divisions of Blood-medicines; 
the account given of Tonics in one of these divisions, and of 
Anti-arthritics in the other; the treatment of the section on 
Narcotics; the theory of the action of Eliminative medicines; 
the experiments made on the action of some remedies in par- 
ticular (Chap. IV.), &c. ' ' : 
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CHAPTER IL 

ON SOME OF THE MORE IMPORTANT CLASSIFICATIONS OF MEDI- 
CINES. AND OPINIONS OF AUTHORS RESPECTING THEIR 
ACTIONS. 

I HAVE thought it necessary, before stating at length my own 
conclusions, to refer to some of the more important statements 
of authors concerning the subject of which I have to treat; 
because by so doing I may to some extent indicate what points 
are to be regarded as determined and proved, and what as still 
unsettled, and point out where I can agree with other writers, 
and where I am disposed to diflFer from them. 

But should it seem to any reader that a brief and general 
review of the literature of the subject, comprising an enumera- 
tion of many various and often clashing opinions, would be 
likely to confuse rather than instruct him, I would advise him 
to pass on to the next chapter, with which the present one is 
not essentially connected. 

The opinions of authors on the general action of medicines 
are in most cases best ascertained by observing the manner in 
which they have arranged and classified them, grouping 
together those which they consider to be alike in their mode of 
operation. 

Differences of opinion respecting individual medicines will bo 
best considered afterwards, when we come to discuss those medi- 
cines. We are now to make inquiry as to the action of classes 
and groups. So that, in examining classifications as a key to 
the opinions of writers on this matter, we are only concerned 
with those which are founded in some way on the effects arid 
operations of medicines. 

Now there are three different points of view from which the 
action of a medicine may be regarded. We may ask, — 1. What 
is the ultimate effect of its action on the system ? 2. To wha.t 
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organ or tissue is its action directed ? 3. In what way does it 
operate ? 

In other words, we may speak of the result of the action of 
a medicine, of the direction of tite action of a medicine, or of the 
mode of operation of a medicine. 

The first of these questions is the simplest, and may be 
answered from experience. We know that one medicine ia a 
Purgative, because it opens the bowels. We call another an 
Alterative, because the manifestations of vital action are some- 
what different after its use from what they were before. The last 
question is the most difficult to answer, because it involves the 
exact mode in which a medicine first behaves itself, so as to 
bring about its recognizeil operation. 

Though the arrangements and theories of authors have 
generally taken into account ail three of these questions, yet 
they have usually given greater prominence to one or other of 
ibem. And according to this their prominent idea, I will take 
,itbe liberty of grouping them into three schools, for the sake 
convenience; considering, first, some theories and thera- 

lUtical arrangements which are baaed upon the ultimate effect 
of medicines; secondly, some that depend upon their local 
tendencies ; and, thirdly, some others that concern their mode 
of operation. 

Among those who have directed attention to their ultimate 
^eoi, regarding that as generfilly sufficient for practical pur- 
poses, are included the great majority of those who have classi- 
fied medicines. Buch arrangements are practically useful, as by 
their means we are enabled easily to select a medicine which 
shall produce a required result. A claasification founded upon 
ItKxil tmdencjj is such as hardly to admit of a practical applica- 
tion, for it is too vague. It is said that the action of Mercury 
is directed to the blood; that of a Tonic to the muscular system. 
It is not said how they operate, or h6w these parts are affected. 
The t«-m9 employed are too wide and indefinite. Supposing the 
word Neurotic to signify a medicine acting on the nerves,, wo 
cannot say that any known medicine may not at some time or 
in some way act on the nervous system. The same ttrrr 
a very different thing when found in a classification based on 
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the Taode of operation of medicines, for then it signijfies a medi- 
cine acting on the nerves in a certain way which is defined, and 
it conveys to us an amount of information respecting that medi- 
cine and its applicability which we had not otherwise acquired. 
A classification of this third kind, though difficult of construc- 
tion, would naturally be of great practical and scientific utility. 
The precise mode in which groups of medicines operate has first 
to be discovered and laid down, together with the results of 
that operation ; and it has then to be proved that each remedy 
included in a class operates in the exact way predicated of that 
class. None which do not do so can be consistently included 
in it. Such an arrangement is precise ; there may be a great 
deal of error, but there is very little vagueness about it. Each 
name and term should contain in itself and in its position an 
exact description of the general action of the substances included 
under it. Such an arrangement I have attempted to construct 
myself, as it is with the mode of operation of medicines that I 
am particularly concerned. The chief and obvious objection to 
such a classification consists in the insufficiency or insecurity of 
the data which we have to guide us. Thus the best and safest 
way is to select as the bases of primary subdivisions those 
distinctions which admit of being the most readily and firmly 
established, and not to rest it on a number of uncertain or 
questionable hypotheses. 

1. Opinions concerning the Ultimate Effect of Medi- 
cines, AND Classifications founded on this. 

Most authors have grouped remedies together according to 
the broad results of their action. They do not make inquiry 
as to the mode of operation or behavior of a medicine after 
passage into the system ; nor do th^y ask whether this action 
is especially directed to any organ or tissue ; but they judge 
by external evidence of its ultimate effect on the body, and on 
the powers of life. 

There is commonly a tendency to describe all medicines 
under two heads, as either causing or diminishing vital activity. 
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Dr. Murray indeed confounds these two effects, and adopts an 
idea on this subject which was originated by Dr. Brown. I 
shall now represent in an abridged form the classifications 
adopted severally by Dr. Young, Dr. Duncan, and Dr. Murray. 

Pk. Tounq. 
L Chuiical Agents. 

Caustics, &c 

2. Vital Agents. 

A. Supporting strength, 

Natrients. 

B. Causing action. 

(Partial and transitory.) 

StimuIanUi, Irritants, AistiingeiitSy 
Alteratives, Evacnants. 

(Permanent) 
Tonics. 

C. Diminishing action or sensation. 

(Primarily.) 

Narcotics, Naaseants, Sedatiyea, 
Diaphoretics. 
(Secondarily.) 

Exhanrients. 

3. Insensible Agents. 

Specifics. 

In the names of these three classes some reference is made to the modus 
operandi of medicines, but the distinctions thus attempted to be drawn 
are of the slenderest possible description. Among chemical agents are 
included some that are applied externally, and act then on the tissues 
in obedience to known chemical laws. But how can we affirm that some 
medicines passing into the stomach may not act chemically ? The term 
n'to/ signifies little ; and the word insensible, applied to the third class, 
is a confession of absolute \gnorance. It does not attach to a medicine 
any distinctive character to say that we know nothing of its operation. 
Pursuing the subdiyision further, we find that the distinctions are not 
well maintained. Tonics support strength, as well as cause action ; and 
it can hardly be said that the action of an AlteratiTC, such as Mercury, 
is partial and transitory. It seems unwise to have made a separate class 
of Specifics. They are especially associated with AlteratiTes. Mercury, 
Iodine, and others, would fall under both groups. Of Evacuants it may 
be observed, that they are also exhaurient, and thus included in two 
opposed classes ; that their action is not always partial and transitory, as, 
for example. Purgatives may permanently remedy constipation; and that 
it seems wrong to have separated Diaphoretics from them. 
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Thus neither the primarj nor the Becondarj «abdiTi»ion of this a 
ment can be roasonalilj maiDtained in ibeorj, aod we must full back a 
the ultiinBle groups, whith are bused upun common eiperience. From ' 
thia failure we mnj infer that the ide& that medicines diSor promiQently 
in oausing or dimimsbing vital uctivitj', upon which idea this and many 
other arraogcmeuta are founded, is in fnct on erroiiei>u8 one. There is no 
auch uaitersal distinction, A metiicine which at one time raises or excites 
the vilnl forces, may at another time depress them ; it may do one thinfr 
with a siclc man, the other thing with a healthy man ; it may have the one 
effect when taken for a short time in nioderatlon, the other effect wheo 
takeri for a long time or in excess. In fine, the result of the operation of ft 
medicine does not necessarily depend upua thia alternative. Although 
there are undoubtedly some mcilicines which tend to stimulate the nervooB 
forces, and others whieb teni) in depre.ie thpm, yet a«i there ari 
remedies which may operale well without doin^ either the one or the other, ' 
and whose operation does not depend at all upon this, the distinctloa canaot] 
be generally applied. 

The next arraogement, ttat of Dr. Duncan, appears, aa far a 
it extends, to be correct in theory. If some additions were mad» ■ 
to it, it would be a tolerably perfect classification of this kind. I 
Asauming as a basis the ultimate or practical effect of medicines, 1 
we may proceed to divide them into groups in a natural way. 4 
Food and liquids are of use in the nutrition of the tissues, and 4 
will form the first class. A second set of substances act so as to-1 
expel from the body certain humors and secretions. Another '" 
class exalt the tone of the nervous system, and through it 
stimulate the system at large. A fourth set depress the same. 
And a fifth group do none of these things ; but their action 
results in certain obvious changes in the chemical nature of the 
secretions. 

Dr. Duhcjin. 

Diluentia, Dcmulcentia. 

ErAODANTIli 

DJaphorctica, Errbino, Expeotoraatia, 



Topica (irritants, 4o.). 
Oeneralia permanentia. 

General ia transitoria. 

Rerrigerantia, Nurcotioa. 
Acida, Alkalino. 
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The great foutt of this amn^toent is the omi*rion of the rer; iia- 
portani class of Alteratives. We bate medicines which ioerease secretiim ; 
■nedioiaes which exalt or diminisb the vital taergj ; but where are the 
remedies which act in the btoird T Where, fur eiatnple, shall we place suoh 
medicioes as Mercury. Arsenic, and Iodine, which neither act b; elimi- 
nating, nor b; slimulatiDg, nor bj depresriog, bat appear to oonnteract 
in the blood the igeno; of rertain morbid poisons? In an arrangement 
founded on nltimaie effect, tbej shi>uld be jcroupad in a class aa Alteratives, 
as nediciDea which result in aiUring fur the belter the oundition of the 
system. Bulb Dr. Duncan and Dr. Murray seem to bare thooEht that no 
medicines could act in the fluids but such as have a well-kniiwo cheinical 
effect opon ihem. It cannot be thai medicines should be able to affect the 
nerwoB, and to influence the glands, in divers ways, bat that none should 
exert any action upon the blood, a must susceptible and changeable Said. . 
the medium uf nutrition, the suurce of all the tissues, the "font et origo " 
of disease. It is only very lately that authors have bei^un to recognixe and 
include ia their arrangements the class of blood-medioines, which seems to 
me to be considerably mure important than any other. 

Having shown thus what appear to me to he the correct bases 

I opon whitb an arrangement of this kiud should be coustructed, 

II shall quote as another speciraen the class ifieati on of Dr. John 
I Hurray, but mentiooing only its moat prominent details. 

Dr. Mcbrat. 

Gt))IK41i SriHDLJNn. 

1 Narcotics. 
Antisp^modics. 
( Tonics. 
1 Astringents. 
Local Stimulants. 

Evacuants, Irritants. 
Cbkmical Aobnts, 
MtcaiKicii. Aoe.-«ts. 
We find in this division some reference mjide to the local tendencies of 
Evacuants are classed as Stimulants which tend to act locally 
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on the glands. In the arraDgement uf Dr. A. T. ThnmRon, founded upc 
tbtB one, still further refereiii:u is mitdo tii Ihe locul tpodenciea uf dIS 
medicines. (See p. 40.) Dr. PariH ba? udupieci the above urrangei 
but iu a verj much improved Turm. Su, tiiu. bas Dr. ftn^le. Uuth Dr.. f 
Tliomson anil Dr. Paris take cxt.'cption to the induslim of Sedat 
the heud of NarcnCius} amiing GuQ'ersl Stimulants. This is the great fault 1 
of Dr. Murray's clnsaification. The idea, as be states, «as taken from 
Brown, It is ciinsidered that both Sciniulants and Narcotics act alike; 
that is, that the; both produce a primarj stimulation, followed bj a see- 
ondarj depression ; only that, in the ease of Narcotics (under which bead 
all Sedatives are included) the stimulation is rerj brief, and rapidi; passe* 
awaj, hi be fijUowcd by a great depression. Now, even if this were true, 
the most promineut action would be the depre.ising eSect, and it is no tha 
most prominent action that denominations such as these are usually based. 
But it is well urged bj Dr. Thomson that in the case of true Sedat' 
there is no stimulant action whatever; and it is manifestly unreasonable 1 
to suppose that the depressing effect follows as a consequence on the pn- j 
mary stimulation, when the latter is so inconspicuous. At any n 
an arrangement as that of Dr. Murray can be of little practical utility in. J 
its original form. A man would be considered to be indulging i 
wildest and most dangerous fancies who would run through the catalogu* 'I 
of Narcotics when he desired to produce a general stimulant effect. ~ 
this system it might further bo <ibj ecteil, that Alteratives are again entirely | 
omitted ; and that the doss of Mechanical agents would seem to belong to J 
the division of Irritants, included among Local Stimulants. Dr. Murray | 
classes RefrigerBnts among Chemiciil remedies, for which, when I a 
speak of Acids, I hope to show th4kt there are good reasons. 



II. Opinions concerning the Local Tendency of Medi- | 
ciNES, AND Classifications founded upon this. 

Here anotlier step ia made in the explanation of the action of i 
mejicinea. They are said to have particular tendeacies towards i 
ceruiin parts of the body, over which parts they exert a peculiar { 
and special influence. It i& thought that we shall make aa I 
advance in our knowledge of the subject, if we can discover what | 
these tendencies are. An arraiigement of medicines may be i 
made accordingly. It ia certainly more scientific than a merely 
empirical arrangement; and it will be so far of use that it will I 
enable us, when we wish lo make an impression on a certain f 
organ or set of organs, t-o select those medicines which especially i 
influence it or them. There is no doubuwhatever of the exist- -i 
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' «Dce of these local tendencies. There is no doubt that 8orae 

medicinea, aaoh as Iodine, Bromine, Mercury, and Irou, tend 

especially to affect the blood and the blood-makiog organs, as the 

I liver and spleen, rather than to act on the nervous or glandular 

f Byiatema ; that some lend particularly towards the nerves, and 

I prefer individually different parts of the nervous system, as 

1^ Opium acts on the brain. Aconite oo the BUperficial sensory 

[ nerves, Digiulis on the organic nerves of the bean, and Stra^ 

monium on those of the lungs. Again, it is evideai that some 

medicines tend to act on the organs of secretion ; and of these, 

particular seta select piirticular glands, as Diuretics the kidneys, 

Diaphoretics the glands of the skin, and Purgatives those of the 

■ bowels. There may be disagreements on minor poinis, but there 

I can be no dispute as to the fact of the existence of these local 

I partialities.* 

But, thongb such statements are admitted to be correct Jn 
theory, it remains still to be considered whether they form a 
t fitting basis for a classification of medicines. For it will bo 
L obBerved that no theoi-y of action enters into such an arrange- 
[ ment, but merely the tendency of the action of each medicine ia 
loonsidered ; and as each medicine has naturally many distinct 
I'itendencies, it comes therefore under many different heiwls. But 
11116 chief practical use of a classification seems lo be, tliat wa 
Bay quickly learn from it the general action or effect of a medi- 
^ne; 80 that, if it is stated to have many different tendencies, 
and is ranged under no one particular head, we ciin gain from 
diiB no very distinct practical information respecting it. In an 
irrangement of the kind that we have last examined, the most 
naportant result is the chief point considered. Thus it is ren- 
dered useful. And in one of the third kind, where the mode of 
jeration is the great thing taken into account, as each remedy 
a only one primary operation, and according to this is classi- 

* Tba whlmaloikl "dadrint e/ifipariirx" which praiailcd in the Middl« A-j<^ KDd 
of m«diciaH h^fa olwiiji been mora «r [«(» reeoitniiiiil. 3o ilight im rsppncnae li 
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fied, we gain from ita designation some useful information 
Bpecting it. It may sometimes come under another head in its' 
secondary operation, but only according to the primary should 
it be classed, the other term being supplementary. The desig- 
nations founded on local tendency are further of an indefinite 
character, because they do not denote the kind of action exerted. 



Of Buch a kind is the classjflcatinn nilopted bj Dr. A. T. ThomMiiil 
founded on tliat uf Dr. Murray. lie difidoa what lie calls Vilal rein«die 
inUi one divisiou that acta on the nervous sjsiem, a seoond tbat affenU 
■eceriiing Bjsteiu, uud a third Uiat iofluencaa tlie muBCular and 
gniferoue sjaleiiis. This is certainly a step in the right direction. N 
mediuiues xeein to Imve no relittion to thnse that act on the g1and», tbou)^ 
connected with tliem as Scimulanta by Dr. Murray. They are thns eep*- 
rated. Tonics are also SEpariited from Stimulants, and included with 
tbose which act on the muscular an<I BangiiiferouB Bysteins. This eeemg 
to me to be in the miiin a correct view of their action. I do not coo- 
■ider that they act primarily on the nerves, but on the blood. Dr. Thom- 
son plains Aotringonta beside thitm. Though alike in some pninls, 4S 
with regard to their tendency to afiect the onndition of inusciilar fibre, 
yet there appesrs to be very little agreement in the mode of operaljon of 
TunioH and AHtringoots. There is not altogether muah eimilarity betweeft 
Quinaaod Sulphuric acid. 

I will now transcribe the chief divisions adopted in the olaai- ] 
fication of Eberle, which seems to have been the prototype of 
that one since so ably elaborated by Dr. Pereira. 

Ederle's CLAsaKS. 

A. Medicines acting on the intestinal canal, or its oontenti, 

B. Medicines acting on tbe muscular system. 

C. On the uterine system. 
S. On the nervous system. 

E. In the circulating eystein. 

F. On the organs of secrolion. 

G. Od the respiratory organs. 

The snbdiviriiong are founded on the bind of effect pnidiiced. As in Dr. 
Thomson's iirfiingemont, Tunics and Astringents are said to act on the 
mascle^ ; but no mention is made hare of either of ihem acting on th« 
blood. White Narootics are placed emong nerve-medicines, Stimulants 
are classed as nuting on ihe circulating system. They no doubt act od the 
nerves, and then through them on the vessels; but wi »lw) do Narcotics, 
from which they are eeparaled. It in Class E are only included medieines 
acting on the urgitnic nerves of tbo heart and EM-teriesi-nby were they not 
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pUeed in D, with Nerve-medicinos T But if mBdiuines Bchng on the con- 
teata of tlie reKsels are meant, nhj were iiol B lood- medic in ea or AlterntiTes 
placed here ? Thej are eotirelj oiuitt«d ; which ia oert^nly a, fault in tliig 

Dr. Pereira seemB to have adopted a niDre correct view of both of these 
casea. He includea Stimulants with Neurolia, and ptaoeH among Higmalica 
those medicines which are commonlj t«rmcd AlterativeB. It eeems to me 
that when a medicine acts on the blood, this action ought not to be thrown 
ioto the shade, hut should rather be placed before all ita other operatione, 
aa being of more importance than an; of them. Dr. Pereira arranges in 
six classes those medicines which are given internally, having previously 
mnde three claHsee of eitcrnul or topical agents, with wLiuh we are not 
now oODcerned. Some of the classes ore again divided into large groups, 
these and the other Bubdivisiona being either baaed on more particular 

t local tendencies, or on the pftytitilogkat action of the mi^dicine on the part 
to wbioh its operation tends. 



Dr. Pkrkira'b Clasbu. 
Class IV. Iliematica. 

1. Spaiitemiea. 

2. Iliematinica. 
Class V. Pneumatioa. 
Ct,A8S VI. Neurotica. 

1. Cerdim-apinaUa. 

2. Gangihnka. 
Class VII. Ctcliaca. 
Class VIll.Eccrition. 
Class IX. Geoetica. 



I 



These groapH, though differentl; placed, correspond to six of Eherle's 
classes. The class acting on the muscular sjBtem is omitted. The aub- 
division here is mora nccurnte and scientiftc. Hiemalkn, or bldod-modi- 
cinea, are divided into two classes. Spancsinictt the first of tiiese, are 
named from their teodencj to impoverish the blood. Heematmks, includ- 
ing the compoundB of Iron, tend to enrich it, In the Brat division are in- 
cluded the medicines communlj termed Alteratives, na well as Acids. 
Alkalies, liie compounds of Lead, Silver. Copper, ta. In the seleetioa of 
the aljove named, utteiilion is paid tu the abstract physiological effect of these 
medicinea, rather than to their therapeutical applications. The ioipover- 
ishingof the blood maybe the ultimate action of such a medicine a'< Potash 
or Mercury, but it is not exactly the primary operation forwhioh it is nsed 
in medicine. It ie produced by the remedy «hen taken in excess, and not 
when given in smiiU do)^cs. Neurotica, or medicinBB which act on the 
nervcH, are divided into those which affect the bruin and spinal sysleat, and 
those which are suppiised to inBuonce the ganglionic system, and throngh 
it the heart and great vossels. (When wo shall afterwards discuss the 
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action of nerre-medicinea. it will be «cen that it ia very difficult, it notin- 
poBsilile, Co enfurce the disti notion.) The diBerent kiode of Narc'itics form 
the Biat divifiioL. while the srcond includes StiuiulaQts and vascular Sedo* 
tives. The oinss of Eccrilirs inuluden all medicines acting on the glauda, 
ooinini'nlj called Evncuants, 

The del nils of this arrangement, lo which I »hall at present Tenture to 
object, are, Bret, the multiplicity of danxes. and necundlj-, the inciusioD of 
certain medicines in the difision of Certhro-spliiah. 

Three of tile olasses seem to be superfluoiiii, ant only tend to eonfasA. 
Thpro ia a class of Pixettmaiir*. acting i.n the rcupirutriry organs. But 
Expectorants are found elfewhera amung Eccrilica; and lb'>Be medicinw 
vhich influence the nerves of iho lun^s, among Netirolics. The snniB with 
Ceeliavi; for Cathartic*, fnitnd among Ectritlo, are the must iinportAnt 
medicines acting on the intestincB. Gearlica contain medicines which con- 
trol the uterine and sexual ajstems, which may all be reckoned among 
Neurolii-a, And jet this multiplicity of nnmes is consistently employed ' 
carrying out the principle of this cliLSsification, which is, tn arrange accord- 
ing to the diRerent purts of the system alt substances which have any t«n-' 
dency to act on thoKe parti. 

Dr. Pereira makes f lur order* of Cerebrn-ipinoh : three include different' 
kinds of Narcotics, very minutely subdivided ; another is called Cinetiei, 
They affect the musculiir syet«ai: but il is altogether an Bssumption to 
assert that these medicines. Astringents and Tunics, do so hy Influencing 
the nerves. As to Astringents, it appears that tliey do not affect the nerves 
in any way, for which reason I shall have lo make n separate olnss of them. 
For Tonics, there is every reason to suppose that in the first place they 
on the blood ; so tliab 1 cannot agree with Dr. Pereira, who ranks them 
among Nairntiet. Eniotics are classed by him among Eccritica; but it 
seems to me that their action is either external, and of un irritant nature, 
or when from the bli-od, that it is exerted upon the nerves of the stjimncb. 
The stomach is not, like most glandular organs, a, simple emunuiory. and it 
is affected by medicines in a different way. Whereas glai 

I, the chief action of Emetics is to cause an evacuation of 
s of the stomach by contraction of itself and of other muscle 
All substances which touch the stomach cause the copious oiiIp"uring of 
thin fluid by mere contact ; yet we cannot for this reason call th^m medi- 
cines which tend to increase secretion. Emetics acting from the bhiod alW 
absorption, as Tartar emetic, which generally influence at 
either the lungs 'ir the heart, parts supplied by the other branches of tha 
vaeus nerve, which is distributed Co the stomach, seem Co me to be Spi 
Neurotics, probably acting on that nerve. So that in these paints, as well 
aa some others, 1 am disposed lo differ from Dr. Pereira. 

It ia apparent tliat in none of the claasificationa of tins second 
kind is any mention made of tlie primary action or modiit 
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opei'andi of medicines in the ciore of disease, as a necessary basis 
of such distinctions. That which is distinguished by writers as 
Physiological action^ i, c, the operation on a healthy man, is most 
taken into account. Whereas we naturally desire to be informed 
of the Therapeutical action of these medicines, — their operation 
on a diseased man. The agents being the same, the conditions 
are different, in these two cases ; from which it results that these 
two kinds of action are often widely distinct. (See the prelimi- 
nary remarks on Haematic medicines, in Chapter III.) 



III. Opinions concernino the Mode op Operation of 
Medicines, and Classifications founded on this. 

In this third division are included those writers who have 
attempted to account for the mode in which medicines produce 
their several effects after entering into the blood, and some who 
have classified them according to their ideas on this point. It 
is with such theories as these that I am more immediately con- 
cerned in this Essay. Such writers have dived into a deeper 
subject than that which engaged those who directed attention to 
the general effects or tendencies of medicines rather than to the 
means by which such results are attained. Thus it is not to be 
wondered at that they have sometimes failed. Those have erred 
most who have allowed their imaginations to lead them astray 
from facts, or to guide them in matters which are naturally in- 
comprehensible, to which our reason gives us no clue. 

Attempts have been made to account for the modiis operandi 
of therapeutic agents generally, in three different ways. 

1. On mechanical principles. 

2. On chemical principles. 

3. On general or vital principles. 

1. The action of one or more medicines may he explained on 
mechanical principles. 

Mechanical theories of the action of medicines were greatly 
in vogue during the seventeenth and eighteenth centuries. 
There is a tendency in the human mind to explain everything; 
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and it was only natural that men who knew little of chemistry 
or of physiology should resort to the science of physics, which 
they could comprehend, in attempting the explanation of 
observed phenomena. 

John Locke, in his Essay concerning the Human Under- 
standing, published in 1689, gave it as his opinion, that the 
shapes of the minute particles of medicines were sufficient to 
account for their several operations. 

" Did we know," said he, " the mechanical aflFections of the 
particles of rhubarb, hemlock, opium, and a man, as a watch- 
maker does those of a watch, whereby it performs its operations, 
and of a file, which, by rubbing on them, will alter the figure of 
any of the wheels, we should be able to tell beforehand that 
rhubarb will purge, hemlock kill, and opium make a man 
sleep." This idea did not originate with the great metaphy- 
sician. The first rudiments are to be found in the doctrines of 
the Methodic Sect among the Romans, a medical branch of the 
Epicurean school. They held that diseases depended either on 
•constriction or relaxation of the tissues, and that .medicines 
operated by mechanically affecting these conditions. 

The simple and philosophical statement of Locke was not 
improved by the various applications which were subsequently 
made of it. At the early part of the eighteenth century these 
ideas derived great support ifrom the principles inculcated by 
Dr. Herman Boerhaave, the learned physician of Leyden. He 
supposed that many diseases of the solid parts were to be 
attributed to a weakness or laxity of the animal fibres, and were 
to be cured by external or internal agents, which should act 
mechanically on those fibres so as to increase their tenacity. 
Also, that disorders of the fluids often depended on their being 
too viscid, and that this condition might be improved by agents 
which should attenuate this viscidity. Nor was the application 
of the principle limited to these cases. "Every medicine," 
said he, "produces its effects mechanically; namely, by the 
power of its solidity, bulk, figure, and motion of its particles." * 

* Boerhaaye's 'Treatise on the Powers of Medicincd,' translated by J. Martyn, 1740, 
p. 13. See also the 'Aphorisms of Snnctorius;' Keil's 'Medicina Statica Britannioa;* 
Dr. Qttinoy'a ' Medico-Physical Essays/ 1720 ; <fcc. 
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Dr. Archibald Pitcairn, a Scotchman, the immediate predecessor 
and contemporary of Boerhaave, was elected to the Chair of 
Physic in Leyden in 1691, and was also an able exponent of the 
mathematical theories. But he applied to physiology those 
ideas which were employed by the other to throw light upon 
physic : if that may be called light which was at least an im- 
provement on the ignorance which preceded it.* He exphiined 
the digestive process by the mechanical trituration to which the 
food was subjected in the stomach ; and accounted for secretion 
by supposing the existence in glands of vascular pores of 
different sizes, which intercepted certain particles of the blood ; 
actually giving for the process a mathematical formula. lie 
was a vehement opponent of those who based their theories on 
the then youthful science of chemistry, who, having scarce yet 
shaken off from them the dust of alchemy, only substituting 
Acids, Alkalies, and Fermentations, for Salt, Sulphur, and 
Mercury, fell easy victims to his satire. 

Dr. Charles Perry, in 1741, propounded a mechanical view 
of the action of Mercury and Arsenic. He thought that the 
particles of the former, being round and heavy, were able, when 
shaken about in the vessels, to break up and to annihilate those 
crude, acrid humors which were the causes of disease ; and 
that Arsenic acted as an irritant by the sharp and pointed 
nature of its atoms. He attributed the occasional poisonous 
effects of Mercury to the presence of Arsenic or some such sub- 
stance as an impurity. f 

Dr. Mead, in 1751, stated that the administration of mercury 
was dangerous in cases where there was carious bone, as there 
was a fear that its ponderous particles might break the weak 
lamellae. J He was the Court Physician in the reign of George II. 
He accounted for the poisonous nature of the venom of serpents 

• " He WM one of the first who, leaving the old oonjecturnl method of physical 
writers, struck into a new and more solid way of reasoning, grounde*! upon observa- 
tions and mathematical principles." — Prefatein Dr, PitminCa Workit, 1715. 

f **A Treatise of Di-ieases in General, wherein tho true oause;:, natures, and es- 
■ences, of all the principal diseases ncident to the human body are mechanionlly 
accounted for and explained, and their respective intentioni of cure assigned upon tie 
fame principles," toI ii. pp. 313, 320. 

X <'Medioal Precepts and Cautions," p. 294. 
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by assorting that it consisted of pointed particles, which pierced 
and destroyed the globulas of the blood. 

Pr. Porrv conceived that some medicines, such as Steel and 
Antimony, did not act by their mere bodily presence, but by 
certain subtile vapors which emanated from them, and affected 
the vitiil spirits. This was a very misty notion. He stated 
that he borrowed this idea from a great philosopher of the 
Gorman nation. This was probably Boerhaave who lectured at 
Loyden in 1707. 

Among those who regarded with favor the mechanical hypo- 
thesis were Fourcroy and Hecquet in France, Van Swieten and 
lluygons in Holland, and Bellini in Italy. Excepting, perhaps, 
the (*aso of external irritants, these explanations of the action of 
niodicinos have been universally condemned by scientific men 
at the present day. Doubtless these old authors were in the 
wrong, both in applying one hypothesis to the action of all 
remedial agents alike, and still more in carrying their theories 
into such minute detnils, where it is impossible that they should 
bo vcrifiod. And yet wo may go too far in our condemnation of 
all Rn(*h ideas. It does not seem to me to be so impossible, or even 
improbable, that the operation of some medicinal agents, par- 
ticularly those which act on the nerves, may depend in some 
way on the shapes of the atoms of these substances, as related 
U) i\\im) of the tissues which they influence. At least, there is 
no other more i)lausiblo explanation of the power of such sub- 
stances. Wo know that the nerves are very much under the 
influ(»neo of mechanical impressions, upon which depend the 
phcnorncMm of two at least out of the five senses — those of hear- 
ing and tou(*.h — \\b we should find probably also of the other 
thn»e, if we understood them better. We know also that if we 
a(T{H)pt the Atomic theory, by which so many chemical pheno- 
mena are cleared up and explained, we must admit a certain 
definite and peculiar arrangement and shape to the ultimate 
particles of every compound body. Such considerations render 
it possible that the ultimate particles of a stimulant medi- 
cine may be of such a nature as to irritate, or to refuse to coin- 
cide with, the ultimate molecules of the sensitive nerve with 
which they come in contact ; and those of a sedative mav. on 
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the other hand, be so shaped and arranged as to dovetail with 
those particles, and by extinguishing, as it were, their salient 
points, to cloak their vital sensibility. This is obviously a mere 
conjecture, and the only value which can attach to it is, that it 
appears in some sort to explain a thing which without it is 
inexplicable. 

Some modern writers have attempted to clear up the actions 
of certain medicines by their supposed influence on the physical 
process of endosmosis, as carried on through the coats of the 
stomach and intestines. Poisseuille and Matteucci have at- 
tempted to prove that the action of saline liquids in causing 
purging, and that of a solution of morphia in preventing the 
same, may be explained by the endo^motic properties of these 
liquids, as ascertained by experiment. It does not seem to me 
that these ideas can be successfully maintained. ( Vide Prop. II.) 

2. Several attempts have been made to explain the general 
action of medicines on chemical principles. 

Perhaps the strange doctrine taught by Galen, which pre- 
vailed for so many centuries afterwards, should be mentioned 
under this head, as the first approach to a chemical theory. He 
considered all medicines to be hot^ cold, m^oisty or dry. There 
were four degrees of each of these properties. In the Pharma- 
copoda Londinensis of 1702, translated by Dr. Salmon, it is 
stated of every herb that it possesses in a certain degree one or 
more of these qualities. It is amusing to find Dr. Salmon in 
great doubt as to whether Opium were hot or cold, as the An- 
cients said one thing, and the Moderns another. Galen sup- 
posed that diseases depended on similar qualities, and were to 
be counteracted by medicines; that, for example, we were to 
meet a hot disease by a cold remedy. 

The next advance, if such it may be termed, was made by 
the Alchemists of the middle ages, who frequently turned their 
attention towards the healing art, and almost imagined that by 
their Philosopher's stone they could purify and rekindle the 
perishable base metal of the human body. One of their dreams 
was, that from Gold, the most durable of metals, or from Mer- 
cury, the most lively and volatile, they might by their magical 
arts be enabled to prepare a medicine that should render life 
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perennial. A most impracticable formula for the preparation 
of this Elixir Vitce waa given, among others, by Carolus Mosi- 
tanus. Basil Valentine, who flourished in the fifteenth century, 
did good service by adding to the Materia Medica the prepara- 
tions of Antimony, as well as the Mineral Acids. In the six- 
teenth lived Paracelsus and Van Helmont, the latest and most 
enthusiastic of the medical Alchemists. They considered the 
chemical principles of medicines, by virtue of which they oper- 
ate, to be three in number, Scdt^ Sulphur, and Mercury. And 
though the seventeenth century was illumined by the philosophy 
of Bacon, and the discoveries of Xewton and Boyle, we find 
that this strange doctrine survived in full vigor at the com- 
mencement of the eighteenth. It is laid down as an axiom in 
Dr. Salmon 3 Pharmacopoeia in 1702.* 

About the middle of this century there arose a new sect of 
chemical philosophers, somewhat better informed than the last. 
They imagined that most diseases depended on the predominance 
in the blood of acid or alkalic h umors, and that each of these con- 
ditions should be counteracteil by a direct chemical antidote. 
They supf-osed also that the various secretions were the products 
of fermentations in the blood which took place in the neighbor- 
hood of the glandular organs. (Mde Eliminatives.) In some 
of their ideas there was much that was reasonable; but it must 
be confessed that they were rather imaginative than argumenta- 
tive, and, knowing realiy but little of the principles of that 
science on wLich iLeir system was ostensibly based, they were 
ill qua'.ine.! to contend with their opj\>nents of the maihe- 
matic^il school, wLo at lea^t understood! their own position. 
Foremost Rznonz tue^ new chemical philosoyhers w^ Raymond 
Vieuss-r:?. who was severely censured by Pr. Pitoairn for having 
as5ertei tlat he fou::d an acid in hun^an blood.f Vieussens 
was or.e o: ±e ear'Jest of the sect, which afterwards numbered 

manv fo/.owers. 

There is very little that is tangible to be discovered in these 

• -If tfcer* l-e »bt l«*1>« — faprcse r -iJ •^^ srrvr— o«t of wkvb a'l tbew prim. 
c»le« «B- t U drJ^. :*i rot tbe arti*t tkisk tfc»: :t i* V*r*« tk«5 «r« « ^ t^ma 
^BS»?rei- Xo! it :• ^«-«« t = »t G.l t** «o trmj tm :«d t^<s •«*»*» iW - - • 
fcCitT of -mT -•e?*r»'ri a "— P- ?**- 

f Dt. Pi;caira'« W.jrs#, 1715, p- 2lt. 
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ola chemical theories of the action of medicines ; and it is not 
to be wondered at that most of them have faded away before 
the advance of science, and particularly before that wonderful 
development of the science of chemistry, which has dis- 
tinguished the end of the last and the first half of the present 
century. 

We have seen that some of the early writers made great 
account of the affinities of acids and alkalies. So also a chemi- 
cal explanation of the action of these remedies is generally 
adopted by writers at the present day. It is known that they 
have powerful tendencies to combine with each other, and it is 
supposed that these affinities are manifested even in the living 
blood. 

Schultz attempts a further chemical explanation of their 
action in some diseases, particularly inflammations. He says 
that both affect the condition of the blood ; but that acids tend 
to dissolve and destroy the corpuscles, wherefore he terms them 
McBTnatolytica Physoda ; and alkalies prevent the coagulation 
of the fibrine of the plasma, for which reason he calls them 
ScBmatolytica Plasmatoda. 

Some modem writers have tried to extend a chemical theory 
to the operation of medicines in general. This is an error to 
which those who have devoted themselves particularly to the 
study of chemical phenomena are especially prone. 

MuUer thinks that the agency of many remedies may be 
explained by their chemical affinities. He supposes that they 
may effect a change in the nutritive fluids, or that they may so 
disturb the state of combination in which the elements of an 
organ may be, that it becomes insensible to the action of 
morbid stimuli. Some chemists have accounted for the action of 
Alcohol by its chemical affinity for the brain substance. Liebig 
considers that the similarity of their composition to that of the 
brain may serve to explain the operation of such medicines as 
Qnina and Morphia. Such ideas as these are at the best purely 
hypothetical, and even as theories they seem to me to be 
untenable — for what reasons I shall have to show when I con- 
sider these remedies. Liebig has hazarded several other explana- 
tions of a similar kird, of which the following is an example : — 

4 
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" The frightful effects of Sulphuretted Hydrogen and Hydro- 
cyanic Acid are explained by the well-known action of these com- 
pounds on those of Iron, when Alkalies are present, and free Alkali 
is never absent in the blood." (Organic Chemistry, p. 274.) 
Now, in the first place, it is not proved that the complete abstrac- 
tion of iron from the blood would occasion sudden death, though 
doubtless it is a necessary constituent of that fluid. Further, 
Prussic Acid acts on the superficial nerves as an anodyne when 
applied externally, which it can hardly do by displacing iron. 
Besides, by parity of reasoning, Ammonia, or Benzoic or Cinnamic 
Acid, should precipitate iron, if present in the blood in the 
soluble state, and Sulphuric or Nitric Acid should dissolve it, 
if in the state of peroxide ; and yet none of these agents are 
frightful poisons. It is not to be imagined that chemical 
solutions and decompositions of every kind are allowed to 
take effect in the human system in the same way as in the 
laboratory of the chemist, for there are in the former many 
disturbing and controlling causes which suffice to hold them in 

check.* 

Another theory by Liebig, that Alcohol and similar materials 

operate as Narcotics, by appropriating t-o themselves the Oxygen 
which should maintain the vitality of the tissues by entering 
into combination with them — and a somewhat similar explana- 
tion of the action of Narcotic remedies, given by Dr. Snow and 
others, may be mentioned here among chemical theories of the 
action of medicines, but must be treated more at length in 
another place. (See Narcotics,) 

We may for the present conclude, that though the actions of 
many remedies may be partly elucidated by chemical considera- 
tions, it is impossible to account for the influence of all alike in 
this way. For at least, as it seems to me, the actions of most 

* Miaihe, on the other hftnd, goes even further than Liebig;, and considers that 
Vital Force and Chemical Force are in reality conTertible terms. '<The existence 
of organised beings consists in an uninternipted succession of chemical reactions." 
(Chimie appliquCe ^ la Physiologic et i la Th^rapeutique, 185S, p. 8.) His theories 
as to the action of certain poisons and remedies, as Sulph. Hydrogen, Arsenic, and 
Prossib Acid, by yirtne of an abrupt interference with the healthy process of ooeidatfon 
in the blood, may, I think, be fairly placed in the same category oi the speoolatioiii 
mentioned abore. Bat of this more hereatier. 
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nerve-medicines, and of gland-medicines, cannot be reasonably 
explained on any such hypothesis. 

3. The moet plausible explanatioyis of the mode of opercLtion 
of medicines have been founded on vital or general principles. 

Bv vital I mean that these thcn^ries concern actions which 
could only take place in the living body. Thoy may be tormed 
general principles, because the grounds on which they are based 
are neither mechanical nor chemical, but something diflferent 
from both. The term dynamical has sometimes been applied to 
an ill-understood vital action of this sort. 

Many diflferent ideas have been broached to account thus for 
the action of medicines. Some, who have constructed very 
ingenious and plausible systems, have explained in different 
ways the operations of diflferent groups of meilicines. But when 
others have adopted a single inflexible hypothesis to account 
for the action of all alike, this is found, as might be supposed, 
to be of a very untenable character. I will now consider very 
briefly several such ideas ; first, for the sake of clearness, divid- 
ing them into seven sections. I shall explain my meaning as 
I proceed. Diflferent writers have supposed that the general 
operation of remedies in the cure of disease is conducted in 
these various ways. 

a. By degrees of stimulation. 
6. By counter-stimulation. 

c. By opposition. 

d. By similar agencies, 

e. By elimination. 

/. By alterative actions. 

g. By various counteractions. 

a. This idea has received the title of the " Brunonian Theory," 
from the name of its founder. It was promulgated by the 
famous Dr. John Brown, at the close of the last century. He 
considered all diseases to arise from excessive or diminished 
"excitement." He was of opinion that all medicinal agents 
were stimulants, only that some acted so powerfully as to pro- 
duce "indirect debility." These latter were to be used in 
BtheniC; the others in asthenic disorders. But it is to be urged 
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against thja idea, that many sedatives produce no appreciable 
degree of " primary Btimulation ;" tliat aUeralive medicines arc 
ueitber alimuiant nor depreasent; and tliat ihe actions of 
different therapeutic agents — as, for example, of Opium, Mer- 
cury, andllhubarb — differ very much in quality, and not simply 
in degree, as Dr. Brown supposed. The principle, then, cannot 
be maintained. 

b. Kasori and other Italians adopted a aimilar idea about the 
eommencement of this century, only that they supposed two 
contrary agencies, instead of variations in the degree of the same 
action, Uke the Brunonians. Giacomini classified medicines on 
this plan. The two classes of medicines are termed "Hyper- 
sthenics" and "Hypoethenics" — i, e. Stimulants, and Contra- 
fltimulants or Sedatives. These were to be used respectively in 
asthenic and in sthenic disorders. But this idea did not 
originate with ihese physicians. It prevails among the modern 
Hindoos, and seems to have been inculcated by certain medical 
writers of that nation in very remote times. (On the Hindoo 
Syiitem of Medicine, by Dr. Wise, 1845, p. 213.) 

c. The last- mentioned idea supposes only one kind of opposi- 
tion, and therefore only two descriptions of diseased actio) 
But a much more plausible notion than that is, that each 
ticular disease or symptom is to be cured by ailmiuistering 
remedy which ia capable of producing a contrary state. 
this contrary condition the disorder is to be neutralized, Tl 
was the maxim of Hippocrates — ra ^vovr/a tu» imw/ 
t^^To — "oontrariea are the remedies of contraries." 
Flatibus, par. iii.) On this principle we give purgatives 
constipation, opium in diarrhoea, sedatives to relieve pain, sudi 
rifios to comljat dryness of skin, 4c, Ac. But the rule becomes 
inapplicable when the cause of disease is so complicated that we 
cannot tell where to find a substance that shall directly oppose 
its agency. Besides, it cannot in theory be universally applied, 
for it takes no notice of treatment by evacuation or by re- 
vulsion. 

d. I am brought now to an idea which is directly opposed tff 
the last. The rule of the disciples of Hahnemann is "Similii 
Bimilibus curantur" — or, diseases are to be cured hy remedii 
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wLicli sliall produce eSecta similar "a '_hem. Now, if ttia wore 
tbe ca^, tlie majority of disorders would be hopelessly incurftble. 
We know of no medicioes tL;it are culpable of producing such 
affectjoos as ague, smallpox, or pbtbisis ; and wben auch reme- 
dies are known, tbeir employment would certainly be singularly 
objectionable. WLo would admiuisler Strychnia in tetanoa, 
Opium in congestion of the brain, or irritants in gastrodyuiaf 
Tbe arguments alleged in support of the theory are of the most 
Eilkcious kind. For eiample, it is said Uiat diaphoretics cured 
tbe sweating sickness, and purgalivee are given with advantage 
Id diarrbcBa, on the " Horaoeof lalbic " principle. But it ehnuld 
be observed that tbe sweating iu one case, and diarracea in tbe 
«ther, are tbe attempts of nature to get rid of the disease by 
eliminating a poison ; and that in seconding th<ee attempts we 
are availing ourselves of an agency which does not resemble the 
disease, but is like to the natural mode of cure. Such treatment 
depends, in fac^t, upon the principle which will have to be con- 
. aidered next in order. 

The bomcEopathista would work a strange revolution in tbe 
.Hateria Medica.* Charcoal, Silica, and other substances com- 
monly supposed to be inert, appear as remedira of wonderful 
«f(icacy. It is stated that Belladonna produces a stale like 
icarlatina, and also a condition resembling hydi'ophobia, and 
thus cures both of these disorders. Of these three propositions 
it is almost needless to say that all are equally erroneous. 
I'urlher, an experimental trial of this principle was made by 
Andral on a large number of patients at tbe Acad^mie in Paris, 
with the assistance of tbe homceopatbista themselves. The 
idicines were c.irefully and fairly administered, but iu no one 
iinstance were they successful. {Medical Gazette, vol. xv. p. 922.) 
e. The idea that diseases are to be cured by assisting nature 
a eliminate from the system the morbid material, is probably 

of UiB duetrioe of InStiitvtirdftl ilu»>, 
I het^naftit ii rculT; loo untcnfonablo (a 
.lucillionth of ■ griin — Itas ordinary dDM 
■ rrDotiun. th< deDominiilDr of wblrh il ■ 
«b1i fuUawed by nixtj ciphers. Ibii tUument will be mrely eoDiigh tor tatj nan wbo 

kojlhing lib« thU axtsnt. 
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as old 38 medicine. It waa one of the doctrines of Hippocrates; 
but long even before his time it appears to liave been inculcated 
by a certain sect of old medicni writers among the Hindooa. 
Theae last were the very earliest advocates of the humoral 
pathology. (Dr. Wise, op. cit., p. 212.) Dr. Thomaa Syden- 
ham, born in 1G34, the contemporary of Harvey, and the most 
illustrioua of the early English exponents of the humoral system, 
was probably the first in this country who clearly elaborated this 
view of the action of medicines by elimination, which has beea 
more or leas approved, though not so universally applied, by all 
who have lived since his time. Agreeing with Stahl in hiB 
view of the advantages of the "expectant" treatment of diseases, 
he thought it better to rely on the " vis medicatrix naturffl," 
than to make rash or violent attempts at a cure. Hb maintained 
that what we call a disease was in fact " no more than a vigorous 
effort of nature to throw o£f the morbific matter, and thus recover 
the patient." * He proposed, therefore, that our efibrta should 
be directed to assist nature to procure the evacuation of a poison, 
promoting its elimination by acting on the various secretions — 
as by purgatives, diaphoretics, and such medicines. For he had 
noticed that in fevers and febrile disorders the crisis or turnicg- 
poiut was generally accompanied or preceded by an increase in 
one or more of these secretions, and he regarded this as an in- 
dicaticHj of the treatment to be pursued in all such cases. 
" That," said he, " appears to be the best method of curing acuta 
diseases, which, after nature has pitched upon a certain kind of 
evacuation, assists her in promoting it, and so necessarily con- 
tributes to cure the disl-emper."t He further proposes, that in 
the treatment of chronic diseases, when nature herself waa slow 
in procuring this evacuation, -we should seek for specifie medi- 
cines, by which we might assist her in doing so, and thus 
effectually expel the morbific matter. This theory was reason- 
able and natural compared to those that followed it; but it waa 
nearly extinguished and forgotten amid the wai' of opinions 
which was subsequently kindled by the aphorisms of Boerhaave. 

• SjdtDhsm'a Workt, IcoDiULed horn lb« Litin by Dr. SttSD. 6ih edilion, 17G9, 
p.1. 

t Frtbee to tha suns, p. 22. 
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About this time, we find Dr. Pitcairn mixing up this idea with 
his mechanical notions, in a treatise " On the cure of Fevers by 
Evacuation." Huxham also, in 1729, maintained similar prin- 
ciples. 

At the present day a more enlarged view is adopted. It is 
admitted that we may often assist these attempts of nature at a 
cure, and do good by the use, when thus needed, of evacuant 
medicines ; but at the same time we must allow that there are 
many other advantageous modes of treatment — that we may 
sometimes cut short a disease in the blood, or relieve a disorder 
by controlling vascular or nervous excitement, without resorting 
to elimination at all. 

/. M. Broussais was one of the first who rightly maintained 
that many medicines were of use by means of an alterative or 
revulsive action, by producing a distinct eflfect which diverted 
the attention of the system from the disease. His followers 
have classed remedies under three heads, as StimulanOf, DebUi- 
tarUs, and Revulsives, He maintained also some other peculiar 
ideas. 

Blood-medicines are commonly termed Alteratives, from the 
notion that they divert or alter the original disease by setting 
up in the system a peculiar process of their own. The term 
Hewlsive is especially applied to medicines which produce a 
powerful local eflfect, and are supposed so to occupy the atten- 
tion of the system as to tend to cure the disease which formerly 
engaged it. Counter-irritants externally, and emetics among 
internal medicines, are generally admitted as revulsives. 

The idea of Revulsion is a prominent feature in the arrangement of medi- 
cines adopted by Dr. Schultz, of Berlin, who adds to the aljove, Expecto- 
rants, Purgatives, Diuretics, and Sudorifics. lie divides medicines into 
Biolytics, tending to dissolve life and structure ; AnabioiicSf which tend to 
stimulate the same ; and Agonistics, tending to produce a ** defensive " pro- 
cess, and acting by revulsion. Each class is again divided into those which 
affect the organs and nutrition in general, those which act on the blood, 
and those which particularly influence the nerves. I will give examples 
of each. 

SCHULTZ'S CLASSiriCATION. 

A. BiOLiTiCA. (Depressants.) 

1, Piastilytica. (Mercury, Alteratives.) 

2. Usematolytica. (Acids, Alkalies.) 
8. Neurolytica. (Sedatives.) 
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•(Astringents.) 
(DiffusiblBstiniDluitB.) 
(Opium, Strychnia.) 

(Purgatives, &a.) 

ll„i»BU.| 

(Emetics, Expectorants.) 



B. Anabiotici. {l^citanti.) 

1. Plostibiotica. 

2. Iltematubiolica. 

3. Neurubiotica. 

C. AaoNi9Ti(!i. [RtviUaiva.) 

1. PlastBgoniHtiaBi. 

2. IIieinutagUDistiaa. 

3. Neunvgo Ilia ti OIL. 

Tlieee divisiunH are again subdlTidcd wiih great miDuteness, McnrdiogJ 
to their 8uppi)Bed operatiou. And jet it will be seen that, in spite of tJ 
bard naineH, Lhere ia an admiruble eiuipliuit; in tbis arrangement. Soa 
manj and so TariouB are the gtateuieats niAdo, and «u plausible thaM 
tbei>rieB iiivulTed, that I cannot aciiord to it hore a fair consldentCion. 1 
I jBUSt olgeut tu it, hawever. that there is too much geueralizalion, Bndffl 
whftt is mure important, that nianj L'ledicines maj cure diseases without J 
neoessarilj causing either oicitation or depreasion, or acting distinct 
by revulsioD. The onlj principles of action admitted here are tbeso % 
tiiree, the same which are udiipted by the disciples of Brousaaia. To 
suppose that medicines acting on the glands are only of use as revul- 
Bires, that thej have no influence on the bliiud, and are never engaged ii 
purging the evstem nf peccant or murbid matter, is surel; incorrect ii 
theorj. Medicines of the lirst closn, when given in proper dose and iftfl 
fit oaeea, aro not engaged in dtatro'jing organization, nor is it ioTarittblT-I 
the case that such remeiiios as Mercury, Acids, and Allialiei 
depressants, w'ben given in moderation. 

Further, the lines of distinction are ioo arbitrorj, and drawn with too 
much preuiHJon. The variations in the actions of dlfiercnt medicines are ] 
too many and too great to be thus eiiailj accounted fur, and we do not J 
know enough aliout many of them to be uble to dcGne their operatioi 
M exactly. And thero is no explanation at all given here of the special, j 
tendencies of some remedies, by which wa are enabled to cure a great I 
number of disorders, . 

g. Tli9 Hippocratic maxim waa a step towards a correct eolu- 1 
tion of tlia therapeutical operations of remedial agents. Tha . 
humoral theory of Sydenham, and the threefold action supposed 
by Broussaia, were further advances in the ri;^ht direction. But 
these views wore ail too confined. Correct as far aa they ex- 
tended, they did not emhrace the whole range of the subject; 
for it is impotisiblQ to explain by any one of them the operations 
of all medicines. 

Biassed hy the satisfactory oh.servation which he had made 
of the modua operandi of particular medicines, aud misled by 
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Ite juaafficiency of liia knowledge, each of these writers was 
tempted to apply the view which was applicable to a certain set 
toall remedies alike. Ouce persuaded of its sufQciency, he easily 
fbund arguments by which to fortify both himself and others 
against any subsequent objectiona. 

Tlie right course lies in a combination of these various 
itbeones, embraciug what is true and discarding what is erro- 
neous in each of them, and supplying what may seera to be 
Wanting in the whole. None of these ideas being by itself 
perfect, the sounder reasoners of the present day are driven to 
loae that there are various different ways in which medi- 
(aoes may counteract, and thus cure, different diseases. This 
eounteraction is distinct from aontrary action,; it may be direct 
BT indirect ; and it allows of any action in a medicine, tending 
to restore health, except an effect similar to the disea'ie. Such 
I view was adopted by Dr. Cnllen, the well-known Nosologiat, 
Bfho lectured at Edinburgh towards the close of the last century. 
He discarded ali special and confined views of the operation of 
nedicinea, believing that they acted in many and various ways, 
ill of which tended to the same end — to counteract the inflii- 
6 of the disorder. This is well exemplified in his admirable 
Sirections for the treatment of fever, in which he enjoined the 

e of a number of different remedies, varied according to the 
tiatare of the case and progress of the symptome.* 

Dr. Pereira, the most learned and acute of modern English 
writers on this subject, appears, like many others, to have pre- 
jlsrred a wide explanation of this description. 

On such views my own statements are based. I suppose that 
a disease in the blood is to be met by agents in the blood, v;hich 
lirectly or indirectly counteract it there ; that disorders, gen- 
ially temporary, which depend on nervous derangement, are to 
be benefited by remedi^ which affect the nerves ; and in the 
IBine way that a laxity of muscular fibre, or a failure in a se- 
Sretion, should be treated by agents which especially possess 
iie property of restoring to a right condition such | arts or 
tnctions. 
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Concluding, then, that it is impossible to account clearly for 
the actions of most medicines on Mechanical or on Chemical 
principles, we are led to infer that their influence must for the 
most part be Vital in its nature — that it must be such as could 
only be exerted in the living body. Even then we are unable 
to fix upon any single rule or formula which shall be capable of 
accounting for the actions of all at once. So it seems that the 
only general explanation which we can oflfer of the modtis ope- 
randi of medicines in the cure of diseases, is to say that they 
operate by various counteractions. 

This, then, introduces my Third Chapter. 



ThishooTcistl^P^open 
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CHAPTER III. 

ON THE GENERAL MODES OF ACTION OF THERAPEUTIC 
AGENTS INTRODUCED INTO THE STOMACH. 

The principal affirmations which I have to make on this sub- 
ject are divisible into Ten Propositions, as seen in the Table of 
Contents. 

The first four of these concern the general conduct of medi- 
cines after their introduction into the stomach, and before their 
passage into the blood. Some broad rules are laid down by 
which the course which they take must be determined. The 
action of some few on the mucous membrane is also defined. 

The remaining six Propositions treat of the subsequent be- 
havior of those medicines which pass into the blood and fluids 
of the body. Of these, the fifth specifies their general course. 
The sixth states that they may undergo certain changes in the 
system. And the concluding four treat of the various modes in 
which these agents may operate in the cure of disease. 

The first proposition lays down the great fundamental rule of 
the action of medicines through the medium of the blood and 
fluids. 

Prop. I. — That the great majority of medicines must obtain 
entry into the bloody or interyial fluids of the body, before 
their action can be manifested.* 

This is to say, that the mere contact of a medicine with the 
stomach is not in general sufficient for the production of its pe- 
culiar action on the system. It will be seen (Prop. IV.) that 
the only apparent exceptions to this rule consist of agents 

* " A remedy must be absorbed before it can exert anj remote action on the animal 
eeonomy." — Mialhe, L'Art de Formuler, 1845. 

(59) 
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having a mere local action on the raucous membrane, for which 
simple contact is all that is required. 

Even when acting on any part of the system removed from 
this mucous surface, as when applied to the skin, it is .necessary 
that the medicine pass away from it to enter the blood or in- 
ternal fluids. In the great majority of instances it enters the 
blood directly. But we know that it would be sufficient for its 
operation if it were to enter through the chyle, or into the serous 
fluid which exists in the interstices of the tissues throughout 
the body. For by these it might at length be conducted to dis- 
tant parts. This is what is meant by internal fluids. For ex- 
ample, when Chloroform, or a preparation of Aconite, or Opium, 
is rubbed on to the skin at any part, as soon as it has had time 
to penetrate the cuticle, it paralyzes the superficial sentient 
nerves. These are bathed in the interstitial fluid of the tissues. 
It is therefore very easy for the medicine to reach them without 
passing into the vessels at all, though when applied in large 
amount, it certainly tends to enter them, and may then be car- 
ried along so as to affect parts at a distance. Similarly, Bella- 
donna, or Atropine, which, when applied to the surface of the 
eye or the neighborhood of the orbit, influence the nerves of 
the pupil in such a manner as to cause the latter to dilate, or 
the principle of Calabar Bean, which causes it to contract, must 
in all probability find a more direct road to these nerves than 
that which is offered by the vascular system. 

We are not just now concerned with the way in which this 
passage into the blood and fluids is obtained. It is by the pro- 
cess of absorption. The question of passage by absorption is 
treated in the second and third propositions. What we have 
now to decide is, whether a medicine acts by mere contact with 
the stomach, its influence being propagated to distant parts by 
means of the nerves; or by passage thence into the system, 
acting through the medium of the blood and fluids. 

I affirm that it operates in this latter way ; and this is to be 
proved by four considerations, which we will take in succession. 

A medicine introduced into the system elsewhere acts in the 
same way as when introduced into the stomach. 

This proves at least that contact with the mucous surface is 
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not an essential requisite for the operation of a remedy. We 
may cause a medicine to be absorbed by the skin, or inject it 
directly into an opened vein. The result of this latter experi- 
ment proves, not only that entry into a distant part of the syatera 
is sufficient for the action of a medicine, but that it will operate 
■when introduced into the blood. Numberless proofs of this 
affirmatioa may be adduced. Tartar Emetic, injected into the 
veins, produces vomiting. A moistened leaf of Tobacco, applied 
over the radial artery at the wrist, has been known to produce 
vomiting. Sulphate of Magnesia, infused into the veins of an 
animal, haa been found to act on the bowels,* An infusion of 
Rhubarb, or Senna, injected into the thorax of an animal, will 
cause purging after a short time.f LetCrotonOil, oraliquid pre- 
paration of Jalap, Rhubarb, or Gamboge, be rubbed in sufficient 
quantity on to the abdomen, and purging will be the result-t 
A specimen of the Elaterium plant, carried for a short time in 
the hat, has produced diarrhcea. Mercurial ointment, applied by 
friction to the skin, will produce salivation. Extract of Bella- 
donna, applied to the temples, causes dilatation of the pupil of tho 
eye; and Tincture of Opium, or of Calabar Bean, di-opped on 
to the eyeball, causes the pupil to contract. Ammonia, inhaled 
as gas into the lungs, will relieve fainting in the same way as 
■when Bwallowed. The pungent vapor which emanates from 
living Caotbarides has caused ardor urines. The breathing of 
FruBsic Acid, causing its vapor to be applied to the pulmonary 
sarface, is sufficient to kill. Chloroform, or Ether, applied in 
vapor to the same mucous surface, causes intoxication and losa 
■of Beosation more quickly than when introduced into the 
Btomach. Prusslc acid, dropped in a concentrated state into 
the eye of a dog, causes speedy death. Solution of Aconitia, 
applied to the skin, will produce numbness and tingling of 
distant parts. Injection of Nux Vomica, or any powerful 
poison, into the veins, is rapidly followed by aj-mptoms of 
poiEoniDg, like those which would have foUowed its introduction 
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into the stomach.* Thus contact with the stomach is not 
necessary, but introduction into the system anywhere is suffi- 
cient. But still, may not tlie poison in either case act by 
influencing the nerves ? Even when it has entered the blood, 
it may not travel along in it, but act in a more direct way. 
So, in the second part of the proof, we must show that a 
remedy cannot act by an impression conducted from the sur- 
face of the stomach, or any other part, by means of the nerves 
alone. 

The continuity of nerve is not necessary for the propagation 
of such effects; but vascular connection is necessary. 

This alone, if established, would be sufficient to prove that a 
medicine must be introduced into the circulation, in order 
to act on distant parte. When confined to a surface, it can 
operate on the remote part only by ite contact with the super- 
ficial extremities of the nerves. For vascular connection to be 
established, it must first enter the vessels. Many experiments 
have been made which demonstrate that the vessels are the only 
channel by which medicinal effecte can be propagated. 

M. Magendie introduced some Urari poison into the limb of a 
dog, which was only connected with the trunk by means of 
quills uniting the divided ends of the main vessels. It rapidly 
took effect. Having divided all the nerves and lymphatics in 
the intestine of another dog, he introduced into it some Nux 
Vomica, beyond the division. It quickly acted, and must again 
have done so through the vessels. Sir B. Brodie cut all the 
nerves of the anterior extremity of a rabbit, near the axilla, and 
then introduced Urari into the foot. It rapidly acted.f Thus 
we see that vascular connection is sufficient, and that nervous 
connection is not necessary. By other similar trials it is found 
that vascular connection is absolutely necessary, for when it is 
interrupted, the action cannot be propagated along a nerve. If, 
on introducing poison into an extremity, a cord be tightened 

* An exoepttoD ghould be made here of certain animal poisons, such as the renom 
of serpents, which, though thej act on the sjstem when introduced directly into the 
blood, seem to be rendered inoocaous bj the action of the stomach, which probably 
either decomposes them, or resists their absorption. 

t " Physiological Researches," pp. 63-47. 
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round the limb above it so as to intercept rlu? iyx of b!o«>3, no 
effect i? prolaoed. It takes effect after the ligature is relaxed. 
Sir B. Brodie intnxiuced Urari into the leg of a dog, which was 
connected wlih the trunk only by means of rh;? priiioi[>;\l nerve, 
careftdlv dissected out. Xo effect followed. Emm*»rt found 
that poison would not act when applied to an amputated limb 
connected with the trunk bv a nerve onlv. Also that Prussio 
Acid, introduced into a wound in the fx»t, did not act while the 
abdominal aorta was tied. (Dr. Kobinson has repeated this 
experiment with the same result.) Thus vascular connection is 
necessary ; whereas continuity of nerve is not necessary, neither 
is it sufficient bv itself.* Un\ri and Prussic Acid are substances 
which act with great rapidity on the nervous system ; and if 
their action cannot be propagated by means of the nerves, 
d fortiori would it seem that slower poisons must act through 
the circulation. But, granting that it has been shown that 
introduction into the stomach is not necessarv for the action of 
a medicine, and that when in the stomach medicines do not act 
by influencing the nerves, still it may be objected that the rule 
cannot possibly be universal. It may be urged that some poisons 
and medicines, as Hydrocyanic Acid and Ammonia, act with 
such great rapidity, that we can only suppose their influence to 
be transmitted directly along a nerve-fibre to the nervous 
centre, because the process of passage in the blood to this 
distant part would be far too slow. We will not here rely 
on isolated experiments, which are always liable more or less 
to misconstruction. This argument requires us to prove a 
third thing. 

TJie drcvlation of the blood is tuMciently quick to account 
even for the operation of those poisons which act most rapidly 
by injlu^encing the nerve-centres. 

There is no poison whatever which acts so quickly on distant 
parts that the circulation cannot previously have had time to 
conduct it to them- By means of an instrument invented by 

^ It shoald be meotioiied thai Sr Beojaorin Brodie. tbovfb edmittinf tbe foroe ef 
the ftbore ezperiiiieBt«„aBd deririBg froei thca rery timilar nferenaefi, jet eoendert 
it lUcely that tbe aetaon of a nedkiae or poiaoa maj he pmrUjf propagated hj 
of the nerroof lyatea. — Oj^ ciL, p. 127. 
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M. Poisseuille, Er. Elake found that a chemical aubatanffl tra- 
vewed the whole circulation of a dog in nine seconds, and of 
a horse in twenty Becooda.* The results of Hering were 
Birailar. M. Volkmann, in the tenth chapter of his wort on 
HEemadynamics, staSea, aa tiie reatilt of several experiments, 
that the whole circulation in an adult man oecupiee exactly 
65 "76 seconds. 

Now a poison that operated by nervoos connection would 
probably operate directly it touched the Btomach. This ia not 
the case even with Hydrocyanic acid. This, the moat suddes'i 
of all poisona, before it takes effect, allows sufficient time toj 
elapse for the blood to conduct it to t!ie brain, Blake i 
an interesting experiment upon it. He placed sijme on 1 
tongue of a dog, having firat fitted a tube into the larynx, s 
aa to prevent the vapor from passing into the kings. Thw 
efi'ect did not commence until sixteen seconds had elapsed, and 
forty-five were required for its completion. This allowed of 
time for absorption. 

Thus it is proved that poisons act when introduced into tlu 
ayatem at any point ; that vascular connection ia required fon 
this action ; and that the rapidity of the circulation is i 
caaea quick enough to account for it.f 

But this last ia only a proof of possibility, and doea not \ 
itself show that a substance may not nevertheleaa act througl 
the nerves. And to the experiments on nervous connection 
aome may object that no conclusiona on this point can be drawn 
from trials made on laolated and exposed nerves. So we ma^ 

• F><fc Paper in " Mediiml 6w 
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imagine & person to be still iDcreduious as to tlie truth of the 
Proposition, that medicines must pass into the hlood before they 
can act. But a fourth consideration will siifEce to bring this 

f probability as close as possiblejo a certainty. 
The great majority of medicines kave^een detected in the 
hlood, and found in the secretions formed out of it. 
Having tried to prove that they must pass into the blood, if 
we find that they actually do eo, we shall establish a stronger 
case. Isolated observations on this subject have been frequently 
made. Thus, in 1847, Mr. Allen detected Daturia in the urine 
of a man poisoned by Stramonium. In 1824 M. Eunge had 
discovered in the same way the principles of Henbane and Bel- 
ladonna. Kletzinsky finds that if the throat be gargled for five 
minutes with the solution of any soluble mineral salt, its pres- 
ence may be detected in the urine next evacuated. {Wlen. 
IMed. W., 1853.) M. Eagsky was the first to detect Chloroform 
in the blood. {Journal fiir Frakt-Cheni:, 18i9.) This has since 
"been done also by Dr. Snow and Dr. Taylor. Dr. Golding Bird 
observes that Indigo, when given for Epilepsy, has turned the 
urine blue; th.at logwood also passes into it, and causes it to 
give a dark precipitate with solutions containfhg iron ; and that 
during a course of Copaiba or Cubebs, a resin may be precipi- 
tated from it on the addition of Nitric acid ; and other medicines 
are found to pass into the urine in an altered state, Kriraer 

I baa detecied Prussic acid in the hlood of persons poisoned by 
it. Alcohbl has been found abundantly in the blood and fluids 
«f pernona wLo have died in a slate of intoxication. Sulphur 
laa been detected in the perspiration, Mercury in the saliva, 
ivhen these medicines have been administered. Arsenic, Mer- 
cury, Antimony, and other poisons, may be detected after death 
in all parts of the body. Blood passing from the veins of an 
animal poisoned into the circulation of another animal causes 
' its death; and the flesh of animals which have eaien poi.soned 
^■food is poisonous to those who eat it. It would be easy to mul- 
^H^ply snob instances. Their bearing on the question is appa- 
^^Benl; for if a medicine cannot be proved to pass into the blood 
^Bbr secretions, we cannot so certainly affirm that it does not act 
^■through the nerves. But the experiments of Tiedemann and 
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Gmolin, ai)(l since them of Wohler, have definitively settled this 
point. The former two have found the great majority of mineral 
and many vegetable substances in the blood of animals to which 
tLoy had boon administered.* % 

Thus, fi'oni theso^our considerations we seem to be justified 
in concluding that a medicine must pass from the stomach into 
the blood before its distant action can be manifested.f Some 
oxporimonts made by Dr. Garrod and others on the action of 
animal charcoal as an antidote, furnish again an additional con- 
firmation of this fi\ct. He finds that if a sufficient quantity of 
thirt absorbing agont be introduced into the stomach before time 
has boon allowed for the pjissage of a medicine through the mu- 
cous mombrano, then even such powerful nerve-medicines as 
Morphia and Strychnia, in very large doses, are prevented from 
tjvking eftbct. Yet before the contact of the charcoal they would 
Inve had time to act through the nerves, had they been capable 
of any such action. 

In tho Fifth Proposition the rule here laid down will have 
to bo further extended. It will be shown that medicines, hav- 
ing already passed into the blood, must travel along in it so fieur 
as to reach the part of the system on which they act. 

Before oonoluding this question, a few remarks must be made on % 
subject which will be again referred to in the discussion of the Foorth 
Proposition. 

Tho proper and peculiar action of a medicine, by which I mean that 
action on tho system which is immediately recognized as distinct from that 
of any other n indent, cannot be exerted on distant parts from the stomach- 
surface, but requires the passage of the medicine into the circulation. But 
can any other actit»n on distant parts be produced by the remedy while in 
ilie stomach? This is a different question, and must be answered in the 
affirmative. Suppose a Cantharides plaster to be applied to the surface 
of the chest in a case of Pericarditis, so as to redden or blister the skin, 
absorption of the fluid in the pericardium may follow this application. 

* 8o« also a " Catalogue Raisonn^ of Medicines found in the Blood/' by AlberSi 
in his " Handbuch der Allgoineinen Artneimittel-Lehre," 1854, p. 185. 

f Irritant Emetiet, which produce Tomiting by exciting a reflex nervous aotion, 
are not an exception to the above rule. Their proper action is strictly topioal, 
being exerted on the surface of the stomach. The nerve, and not the medioine, is 
eoncemed in the reflex action. It might be excited to this by any other irritant. 
( Bee p. 08.) These emetics may also be of use as ooonter-irritants. (See above.) 
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Bat tn^ other iiritKiit would hovo dono tliia. It is not the proper or pecn- 
liiir action of Canlharidea, but an operation of ihe nervous sjEtem irhich 
fuliom the local change. Such agents are said to aot bj CouiiUr-irrilaluiit 
or llefuhion, li«cauae it appears that, as a consequence of their action, the 
attention uf the norrous system nxkj be drawn off frum the morbid pro- 
cess going on at some other part of the body. Bllt it is onlj aconsequcncs, 
and not a direct operation. Such nn effect is no mrire the action of Uan- 
tharides than the health; functions follunring recover; from aiclcne'is can 
be necrihed to the remedj which has cured the latler. 

Now some few medicines have a marked local nution on the mucous sur^ 
face of the stomach and intestines. ( Viile Prop. IV.) Thcije, and these 
oal;. ma;, without passing into the blood, produce on distnnt parts an 
of this kind hj cuunler-irriiAtioD. Thus the operation of an irritant 
emetic ma; be followed bv the arrest of aoue incipient inflammation, e. g. 
Ophthalmia. This revulsive action, when carried to an extreme, so puw- 
erfull; inipras-'es the nervous sjKtem, that it puts a stop to all other aotiona, 
and produces Sj-neopB or Death. This extreme action is called Shoek, 
Powerful corrosive poisons may effect this by a sudden descruotion of the 
mncouR surface, operating like <L surgical injury. But such actions, not 
being the priipcr and chnraclerisiic operations of medicines, but rather 
attributable to a change in the relations of the nervous system, following 
m local impression, are not to be considered as exceptions to the above rule, ' 
ihat medicines cannot from the surface of the stomach or intestines propa- 
gate their influence to remote purl«. 



■pBOP, II. — That the great majority of medicines an capable 
of solution in the gastric or intestinal secretions, and past 
without material change, by aprocess of absorption, through 
the coats of the stomach and intestines, to enter the capil- 
laries of t/ie FortaX system of fci/ts," 

It Laa already been shown of medicines in general, that it ia 
necessaty for them to pass away from the mucous surface into 
the circulation. Mention has been made of their discovery in 
the blood by chemical means; and as we proceed it will be 
shown more particularly of different seta of medicines that each 
of tbem has been found in that fluid. Now, to gain entrance 
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there, the medicine must first pass through the soft i 
membrane lining the stomach and intestine. This paasa^ tM 
performed by a process to which the pames of Absorption a 
Endoamoais have been applied. Immediately outside this mei 
brane, and between the tubes and cells which are formed by il 
involution, is a close network of very small veins, having tbiu 
and delicate walls. So that the same forces, whatever they t 
which conduct the medicinal solution through the mucone 
membrane, cause it to pass on through the fine walls of thaa 
vessels. The two membranes, lying in such juxtaposition, are 
to all intenta the same as one. Thus the medicine passes into 
the blood, and this ia the only direct way by which it can gain 
entrance into it. These small veins or capillaries lead at length 
to the Mesenteric veins, which pour into the Portal vein, by 
which the blood proceeding froin them is conducted to the Liver, 
The process of Absorption is the only mode by which remedieM 
can thus enter the blood ; so that we have now to consider wbaS 
the nature of this process may be, and to show in what manneEl 
and by what agents different medicines are fitted to undergo it. 

The subject of this Proposition divides itself naturally into 
three parts. We shall have to consider — 1. What is the nature.^ 
and what the function of the gastric and intestinal secretiona^ 
2. The laws of the process of Endosmotic absorption, and hail. 
they are fulfilled in this case; 3. The mode in which the greo 
majority of medicines are reduced to a state of solution, whid 
is necessary before they can bo absorbed. 

And it will then be shown that there ia not (as 1 
supposed) any marked exception to this genera! rule of the ab- 
sorption of soluble substances. 

The process of stomach-digestion has been cleared up of IaU 
ye.ar8 by the decisive experiments of Spallanzani and R^aumurJ 
of Tiedeniann and Gmelin, and of Dr. Beaumont of Canada. 

Immediately that a substance touches the mucous surface &f' i 
the stomach, it causes the copious outpouring of a thin fluid, 
which ia secreted by a glandular apparatus. This gastric juice 
ia highly acid, and contains besides a peculiar nitrogenoua sub- 
atance called Pepsine. Dr. Prout thought that the reaction « 
due to free Hydrochloric acid. But the fact that it is due \ 



SECOND PROPOSITION'. 69 

Zioetie acid Las been long suspectod. and may dow be considered 

aa esUbliahed. Such, at least, is ibe opinion entertained both 
by Liebig and Lehmano.* Now, the result of the action of this 
fluid is to dissolve down the Bolid materials of the food or other 
substances presented to it, reducing them to a thin, watery 
pulp-t This puip is then mainly absorbed ; and that which is 
jioi t-aken up through the coat of the stomach is absorbed in the 
earlier portion of the intestinal canal. I shall have to treat of , 
Alinienta as one of the orders of Restorative HEematica. 

We are now concerned with medicines in general. The same 
jnice is ponred out to receive them. Such aa are dissolved hy it 
,are immediately absorbed. Some other matters may be rendered 
soluble by the agency of the Bile aiid Pancreatic juice, which 
are ponred out into the middle of the Duodenum. The former 
! an alkaline fluid, containing carbonate of Soda. The Pan- 
Creaticjuice is also said to be alkaline. 

That the stomach is absorbent may be proved by the experi- 
ment of placing a ligature round the intestine of a. dog, jusl 
lelow the pylorus. It is then found that soluble substances 
placed in the stomach pass rapidly from it into the 'circulation. 
It is probable that all substances which are easily dissolved pass 
>ilirough the coals of the stomach. That the surface of the in- 
testines is absorbent may be proved by the disappearance of 
'enemata thrown into them. Liebig states that a solution of 
1 salt, in the proportion of one part to eighty of water, 
disappeared so completely in the rectum, that an evacuation one 
hour afterwards was found to contain no more than the usual 
roportion of salt. {Animal Chemistiy, p. 77.) Mr, Savory 
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has shown that, in the case of rabbits, a solution of Strychnia is 
even more readily absorbed in the rectum than in the stomach. 

On the mucous surface of the small intestine are a number of 
small projections, called Villi. Within these are the origins 
of the Lacteals, a peculiar set of Lymphatic vessels, which are 
engaged in the absorption of chyle. This chyle is a thick fluid 
which is formed by the meeting of the Bile and Pancreatic juice 
with that part of the digested food which passes into the Duo- 
denum. It is generally white, from the presence of fat. Now, 
these lacteal vessels are no doubt absorbent, but are they ever 
engaged in the absorption of medicinal solutions? It seems 
that they are not in ordinary cases at all concerned in this ; for 
three chief reasons. In the first place it appears from the 
researches of Bernard and others that the lacteal system is a 
special arrangement for the absorption of fatty substances, and 
that other matters, such as albuminous compounds, pass for the 
most part into the veins, and thence to the liver. Besides, it 
seems that these lacteal absorbents are only in action during the 
digestion of food, when the epithelium on the surface of each 
villus becomes loosened, in order to allow to the chyle an easier 
access to the lacteal within it.* So that it is likely that a small 
portion of the fluid or soluble substance would be insufficient to 
rouse them to action. And, in the third place, direct experi- 
ments of a decisive kind have been made on this point. Magendie 
has found that the ligature of the lacteal trunks does not prevent 
the occurrence of poisoning from agents introduced into the 
bowels. And Tiedemann and Gmelin have carefully sought in 
the chyle for a number of different medicines administered to 
animals in their food, and have been unable to detect any of 
them there. So that, with the exception perhaps of fats and 
fixed oils, we may reasonably conclude that no medicinal sub- 
stances pass into the system through the lacteals, but that all 
are absorbed by the veins or capillary vessels.f 

It seems probable that the Bile and Pancreatic juice may be 
engaged in reducing to a soluble state certain medicines that are 
msoluble in the Gastric secretion^ and may thus procure the 

• Todd and Bowman's " Phyniology," vol. ii. p. 230. 
t Yidt Pereira's " Materia Medioa," vol. i. pp. 101, 106. 
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absorption of these substances by the veins of the intestinal 
canal. 

Having briefly considered the secretions which meet the 
medicine on its first entrance into the system, we are next to 
inquire into the manner in which this medicine gains admission 
into the blood. In the first place it must be in a fluid state, or 
it cannot be absorbed at all. It will be most convenient to con- 
sider afterwards how different remedies are to be reduced to this 
condition. 

The force or process by which fluids are enabled to pass and 
repass through an animal membrane has been named by Dutro- 
chet Endosmose and Uxosmose, according as the current tends 
inwards or outwards. 

There are fluids on both sides of the membrane. The cir- 
cumstances which determine their passage are mainly five. 1. 
The densities of the liquids : other things being equal, the lighter 
of the two tends to pass through to the heavier, more than the 
heavier to the lighter. 2. Their attraction for the intervening 
membrane, — That one passes through most which has the 
greatest affinity for the membrane. 3. The affinity of the fluids 
for each other, — A fluid passes through more rapidly when it is 
readily taken up and dissolved by that on the opposite side. By 
Tirtue of the last two laws, but contrary to the first, water pavsses 
through to alcohol more rapidly than alcohol to water. 4. The 
motion of the fluid on one side promotes the passage through of 
that on the other, because it is carried off as fast as it permeates 
the membrane. This also will cause endosmosis in defiance of 
the first law. This 'may be proved by a simple experiment. 
Let a large vein, cleanly dissected, be attached at one end to the 
stopcock of a vessel containing pure water. Let it then pass 
through a basin containing a strong solution of Ferrocyanide of 
Potassium, and let the other end hang over a jar filled with a 
solution of the Perchloride of Iron. If the cock be now turned, 
and the water be allowed to pass through the vein into the vessel 
beyond, the solution of Iron will quickly acquire the tint of 
Prussian blue; for the heavy solution in the central vessel has 
passed through to the simple water of the vein, mainly by virtue 
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of the motion of the latter. It will be seen directly that this 
is a matter of considerable importance. 6. The last law is, 
that any pressure on the fluid on one side of the membrane has 
a powerful influence in determining the passage of the current 
from that side. (See Liebig's Animal Chemistry, p. 72 / I/iebig 
on the Motion of the Juices ; the Lectures of Professor Mateucd 
of Pisa ; and Dr, Eohinson on the CircuUition of the Blood, pp. 
54-62.) 

The mucous membrane and the coat of the capillary vessel 
beyond it are probably subject to much the same physical con- 
ditions of absorption as those which are thus found by experiment 
to regulate the passage of fluids through dead animal membranes. 

As to the first condition, it is probable that the aliment or 
medicine which is digested, however solid and dense, may be 
diluted down by the gastric juice until the solution is of less 
specific gravity than the serum of the blood. With the second 
law we are not so much concerned, as the medicine after solu- 
tion has generally no repulsion for the animal membrane. So 
also with the third, as the serum of the blood mixes readily with 
all watery fluids. The fourth, viz., the condition of motion, is 
of great importance ; for by it the motion of the contents of the 
capillary vessels will tend powerfully to determine the passage 
through of the liquid on the other side. Fifthly, the influence 
of pressure on endosmosis is one which is certainly exerted in 
the case of the stomach and intestines, which are muscular, and 
during the process of digestion contract on their contents with 
considerable force. It very much hastens the process of endos- 
motic permeation, which, in experiments made on dead tissues, 
is found to be very slow.* Tliis contraction, together with the 
circulation of the blood in the capillaries, would doubtless be 
sufiicient to determine the passage of the digested matters 
inwards, even in opposition to the first law. 

* Such \9 the ca«e in health, when the muscular presnure of the intestine must 
exceed the preflsure on the va<>ou1ar system on the other side. This latter pressure^ 
when inoreafled, tends to stop or to reverse the inward current. Thus plethora and 
fever, diseased con<Iitions, counteract absorption by causing pressure on the coata 
of these capillary vessels. Blceiling, — a drain of fluid onnsed by an increased 
secretion, — or such agents as Tnrtar Emetic and Ipeoacnnnha, — diminish thii 
pressure by weakening the foroe of the heart, and thus favor natural absorption. 
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Under the first proposition I have shown that the majority of 
medicines are absorbed into the system. It is now seen where 
and how they are absorbed. Bat it still remains to be seen 
what particular substances or classes of medicaments are thus 
taken into the blood, and whether while so passing they undergo 
any modifications. « 

The following, then, are the chief classes which I believe to 
undergo solution and absorption in the intestinal canal. They 
comprise the great majority of all substances used either as food 
or medicine: — 

1. Mineral substances soluble in water. 

2. Mineral substances soluble in acids. 

3. Mineral substances soluble in alkalies. 

4. Vegetable products soluble in water. 

6. Animal and vegeta'ble substances rendered soluble by the 

gastric and intestinal juices. 
6. Fatty and resinous substances soluble in alkali. 

1. All soluble mineral substances — acids, alkalies, salts, and 
soluble compounds of the earths and metals — are absorbed in 
the stomach and intestines. The conditions of the process of 
absorption have been already stated. When solid they are first 
dissolved ; when in a dense condition, diluted down by gastric 
fluid before they are absorbed. Thin watery liquids are quickly 
taken up. Motion on one side, and pressure on the other, 
hasten the process. 

Yarioas precipitations and re-solutions are likely to occur between these 
eolations of mineral substances and the digestive fluids which are poured 
oat to receive them. In no one case does an absolute neutralijation or 
fixation of the foreign agent seem to result from its chemical incompati- 
bility with the animal fluids. The mineral acids, salts of the metals. Alum, 
and the tannic principle of vegetables, must at first be more or less precipi- 
tated by the albumen and pepsine of the gastric juice. But Mitscherlich, 
in observations on the gastric juice of the bullock, found that the mineral 
salts were at the same time partially precipitated and partially dissolved by 
* it This latter portion may at once be absorbed from the stomach. The 
other portion may be rendered soluble, sometimes by an excess of the 
mineral itself, sometimes by the aid of alkaline matter in the secretions of 
the small intestine. The mineral alkalies, alkaline earths, and their salts, 
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cause no precipitate at all with an; of the animal Quids, bat ratlier a 
in relaiiiiri); tlieni in a fluid state. Tliese. thprefore, are named J^luidijm 
anU hy Miallie. who eiiticlas the otbarx CoayuianU. When thes 
escape being fixud bj cDmbination with albumen in the fltomocb, chej m 
meet it as 6UOII as tbej enter the blood — but there the coaj^ulum. u futd 
fornied, ia diisulvud by tbe agenoj of alknline or xaliiie n 

There ace .yet other chemical incompatibiliticB which mnj interfere w 
the solution of mediiiines in thestomauh and intiMtinea. TliegMtrio jai 
oontaina Chloride of Sodium, and it hoa hevn supposed that the aolabl 
salts of Mercury (Protoxide), Silrer. and Lead, must be necessarily preeipl 
titled by this in the form of insoluble Protochlorides. Miallie »>uppases tl 
the preuipilale is then dissolved by the agcni'y of some more of the alkal 
chloride. This may be no ; but I must consider it far from proved. 
nmall dose of Nilnvte of Silver is mure efficient than a large dose of i 
Chloride, which is considered by TrouKteau U> bo nearly inert. Thus we 
cannot imagine that the former changes into the latter directly that it 
outers the stomach. The Chloride of Lead, supposing it produced, is ta 
some miiBideruble extent soluble in water. The Chloride of Mercul] 
(Calomel) may be (iiMcilvcd, as I have found, by the agency of tbe 
My experiments have en used me to doubt tbe possibility of there-solution oi 
these insoluble chlorides io the manner suggested by the Frenob tberape 
tist. The salts of Meruury, Silver, and Lead, are doubtless absorbed. TbM 
may Dccaaionally undergo partial fireclpilation by alkaline chlnridea in tl 
inlestinal canal. But 1 cannot regard the reactions enumerated by M!» 
in the light of a general rule as to the manner of tbeir absorptio 

The intestinal secretions contain alkaline carbonates. These wnuld prd 
cipitate a great number of the oxides of the metals from eolulions of thdi 
aalts, could they eomo in contact with them. But in many cases I" 
metallic solution in at once absorbed from the stomach, and i 
mineral dencends to the small intestine, it is probably in the form of i 
coagulum or metallic alburninate. which waits for the action of an alkaliii^ 
secretion by which it tnay finally be reduced to solution. 

I believe we may thus conclude that all mineral substances introduce 
in a state of siilntion may be absorbed in the stomach or inteaiino, ei: 
in the same state in which they entered, or in some Other soluble s 
which is its equivalent. 

All minerals soluble in water are absorbed in the stomach aM 
intestiiiea, I am not inclined to make any exceptions to L 
rule. This ieada me to make some remarks on the Endoamoti^ 
theory of the action of mline purgatives. 

M. Poiaaeuille foimd that the sernm of tbe blood would j 
through an animal membrane to a solution of Sulphate < 
Soda of greater specific gravity. He thus concluded that s 
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ordinary saline purgative of greater specific gravity than serum 
(1*028) acted by causing the passage of this serum outwards 
into the intestine, producing a watery evacuation. The theory 
was taken up by Liebig and Matteucci, and by Laveran and 
Millon. Dr. Pereira and Dr. Golding Bird have drawn some 
practical inferences from it. 

It is said that when a saline is absorbed it produces diuresis, 
and no purging; that wiien it purges it is not absorbed ; that 
when given to act on the kidneys, the solution should be so 
diluted as to contain less than five per cent, of the solid ; and 
when administered as a purgative, the specific gravity should 
be considerably above 1028. Now, I do not deny that a weak 
solution is more likely to pass ofi" by the kidneys, and a dense one 
by the bowels ; but I consider this due to the fact, that the 
kidneys are the proper emunctories of water, and of such matters 
as are soluble in it. But I believe that these solutions are 
equally absorbed, both heavy and weak, and that the purging 
or diuretic effect depends mainly on the quantity of the salt, as 
the kidneys will not eliminate beyond a certain amount of it. I 
must allege, to support this view of the question, firstly, some 
arguments a priori; and secondly, some experiments which I 
have made to satisfy myself. To consider first the former. 
Analogy is certainly against this theory. Other purgatives from 
the vegetable kingdom produce their efiect when injected into 
the blood, and are yet often powerfully hydragogue. What effect 
on the process of endosmosis can be exerted by Castor or Croton 
oils, or by calcined Magnesia ? On turning to what we know of 
the theory of digestive endosmosis, we find that the solid parts of 
the food are diluted down so as to be absorbed, and that the 
influence of pressure is to be taken into calculation. It was laid 
down by the grent Boerhaave that a necessary requisite for the 
formation and absorption of chyle was the contractile force of 
the viscera. ( Van iSwietens Comment, vol. i. p. 290.) This, 
in fact, would press the fluid into the absorbent vessels, even 
if against the other endosmotic forces. Further, a fundamental 
principle was insisted on by Du troche t — that even when the 
liquids on the two sides varied in density, they would both pass 
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through to each other, though in different proportions. Tlie 
uUimnte result of tliia would be, thai a heavy saline eolation 
would be diluted down to the 8[>ecific gravity of the serum, and 
would then pasa through.* This point I have illustrated in my 
first experiment. Tliua it seems that my view is favored hy 
these physical laws. But ev«n if it were not so, I should not 
iiicliued to admit that all the endosrootic processes in the livii 
body were regulated by merely physical tendencies. This 
not be the case with some of the secretions. The bile is of 
higher specific gravity than the serum of blood. Urine in health 
is lower, but in diabetes often much higher, The productioi 
of these secretions, differing in density from the serum of 
would be inconsistent with tlie first law of endosmosis. Las' 
we find that in many known cases the theory which I 
testing does not hold good. Seidlitz- water and Sea-water 
both known to be purgative. In both the specific gravity) 
below that of the serum of blood. 

The first, according to Bergmann, has a density of 1"006. 
contains in each pint 192-8 grains of solid matter. Out of 
180 grains consist of Sulphate of Magnesia, 

Bea-water has a specific gravity of 1-026, and its solid 
tents are about 3"5 per cent. But Dr. G. Bird says that h 
tlian five per cent, of saline matter constitutes a liquid di 

These then are strong reasons against this idea conaids 
merely as a theory. But it can readily be put to the pn 
With this purpose I have made the following experiments.^ 
Their object is to show that salines are in all cases absorbed, 
and that whether they ai-e subsequently excreted through the 
kidneys or by the bowels depends more on tba quantity admio' 
istered than on the degree of dilution of tlie doss. 

Exp. 1. — A Hufficient quantity of n-hite sugar vrae dissolved m 
oances ot n-ater to raise its specific gravity tn 1028, that of the r 
of the Iilncid. A suffideDt quantitj of Sulphate of MagneaiB was diss 
in anotlicr ounce of -Kater, to render il of the densilj of 1-060. 
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iNamr Mhition was introduced into kn op«Q wide tab*, dnaril ooinplrrelj 
Mow by A elevi piec« «f bladder It wa.-> introdu'red into a »nitll tnmI 
containing the sulution of su^nr, and ursn^ ra that iha hFi^hl of iha 
two liquids should correspond. Afler (tanding for Bume time, tlie inner 
■olulion roenfured two draohins tnore, and the rpeciSc grafity had sunk to 
1-050. The onUrr sulation. after making up eiactl_T tli? loss hy «raporutit>n, 
was found to hare risen in density to l*OI0. On adding a small qyanlitj 
Moh of the Bolutinns of Phophale of Soda and Carbonate uf Ammon'a, a 
onpions precipitate ttv)k place, indicating the presence of magnesia. Thus 
it appeitred that the fluids passed both wajs. some of the heaTj solution of 
■nagnesia finding its waT tbrou^b to the lighter solution of, samr. The 
'tondenoj of this process was CTi'dentlj to an equalitntion of their densities, 
llntli bj endo^mose one way and bj exiietnitsr the olhrr. Thni, apparently, 
iroald it be with a saline purgatiye, and with the sorum of the blood. 

ElP, 2. — Three drachms of Sulphate of Magnesia (a very mild pnrga- 
tiTe dose) were dissolved in ten ounces of water, and thus adminimered 
Id a healthy young man. It produced, after some time, slight purging, 
u)d somediureeis. The urine, when tested, pontftined only a very little 
more than the u^nnl qnanlity of magnesia. The quantity in the dose wm 
lens than five per cent, of the soluticm, and thus, according to the endoa- 
motic theory, should have produced no purging. 

Exp. 3. — Six drachms of the same ealt were given in eighteen onnoes 

<«f water to the same patient. After a few htmrs it caused very copious 

Knd long-continued watery purging. The urine did not seem to be inarensetl, 

u>ntained no eiceas of magnnnia. It seemed that, in spite of the dilu- 

the quantity of the salt was an large, that it cnnld not pnss off by the 

idneys, and so wm eliminnted from the blood by the bowels, in the same 

other purgative medicines. ( Vide Cathartics, and Chap, IV.) 

Krp. 4. — This trial was the rercrse of the Inst. Two scmplcs of Aeetnte 

^of Potash were dissolved in three dmchms of water, and thus administered. 

iThe solution then contained about twenty per cent, of the suit. Aot-ording 

the endosmolio theory, it should have caused only slight purging, on 

|,SocoiiDt of its density. It did not ilb so. but produced diuresis. The 

idoxe wa« so small, that after absorption it was easily eliminntpd by the 

fiidney*. The alkalinity of the urine whinh resulted was a priHif of the 

irptinn of the salt, and ita passage into the secretion in the form of a 

'bonate. (See Prop. VI.) 

Bbp. 5. — (In Chap. IV., Art. Sulphate of MBgneaia, will be detailed 

experiments designed for the purpose of still further demonstrating 

madia operand! of this salt nnd others like it. One of these mny be 

loted here, as bearing directly upon the subject in hand. It proves 

dense solution of Sulphate of Mngneaia is absorbed in the intes- 

lal uanal ) 

Three drachms of Sulphate of Magnesia, dissolved in three oiinc-s of 
■, forming a aolulion having the density I'OSO, were ii^eoted down 
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the throat of a healthy dog. It was killed after three quarters of an hoar, 
and the whole contents of the stomach and intestines, none of which had 
• been lost either by vomiting or purging, were subjected to a careful analysis. 
The result showed that only fifty-five grains of the salt remained out of the 
three drachms. The rest must have been absorbed into the blood. 

To sum up these experiments. The first shows how, in an experiment 
made out of the body, a dense fluid will pass through to a light one on the 
opposite side of a membrane, the densities of the two being at the same 
time gradually equalized.. The second and third demonstrate that a solu- 
tion of low specific gravity will occasion purging, whereas, according to 
the Endosmotic theory^ it should not do so. And the fourth and fifth show 
that a denne solution is absorbed ; whereas, according to the Bndasmotie 
theory, it should not be absorbed. 

These experiments are in favor of my views, and certainly 
cast discredit on the theory of Poisseuille.* 

I believe, as I have before said, that Sulphate of Magnesia, Sulphate 
of Soda, and all soluble salines, are invariably absorbed in healthy con- 
ditions of system, whether they prove purgative or not purgative. It has 
been just shown that a dense purgative dose of Epsom salts is rapidly 
absorbed in the intestines, — so, d forliori^ mxi^i a weak solution be so 
disposed of. 

There arc other more indirect proofs of this absorption, as occurring 
with purgative doses. (Of course, a diuretic dose, after which the salt is 
discovered in the urine, must have passed through the blood.) 

Schultz found, in a man who took one ounce of Sulphate of Soda each 
day for two days, that the amount of fibrine in the blood was lowered from 
5 to 1*9 in 1000 parts. This must be explained by supposing that the 
antiplastic saline, by it« entry into and presence in the blood, had hindered 
the formation of this fibrine. Again, it is well known that the action of a 
purgative dose of Epsom or Glauber's salts is materially aided by any con- 
dition that favors absorption. A small dose will suflSce, if given on an 
empty stomach before breakfast. And combination with a minute propor- 



* " We assent to these conclusions in the mnin, and we cannot avoid expressing 
car astoni(>hmcnt that a doctrine founded upon such unsatisfactory data as M. Poai- 
seuille's experiments with the Endosomcter should have received so ready an assent 
as it has done in some high quarters." — Review in Motithlj/ Journal of Medicnl Science, 

" As confirmatory of these experiments, we may add that it having occurred to as 
that if this endofimotio theory were true with respect to the intestines, which have a 
compound structure, it might also apply to other parts, more especially if greater 
length of time could he allowed for its operation, — accordin<?ly, in a case of ascites 
in a patient with very thin integuments, we kept a solution of salts of great density 
constantly over the abdomen, but there resulted neither diminution of the fluid from 
within nor increase of that without" (!) — Review in Dublin Quarterly Journal of 
Medical Science, 
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*Bn of Tttrt«r Emetic, which aids absorption by reluing th« Ttssels, will 
atUn poytertiiWy vwisl tlie npemtion i>f » )>urgative. 

I)e alioTe exp^rimi-nls wfn innds b)* me, «>im« others of the tiuiie 
kind liuve been inflitulBd bf two GeriauD (>h]i sic i alia, Aub«rt aod llucb- 
beim. 

Auberl has arrived at the wuie aiouluaion aa nittwlf in everj |iAHiciiUr. 

He ihowB that th» uperatiuD of a pur^liiesiiliiip dops ik'I dHpciid in any 

the density of the soluiion. He nUo ■•elicves thai such puripttiro* 

■ot After entry into the blood, for he finds that a sulutiuD uf Sulphate of 

Htgnesia injected into the Tcitis of a dog enu»cs purging. [ZeiUirhriJt 

~lr BatioHtlh Mflizin. 1852.) 

The inquirieo uf Bui-hhelm seem lo hare been very ample, and very 

irefully conducted. lie, too, finds that a sufficient d<iKe uf Epcim or 

Olauber'i «all« will produce purging, whatever the decree of dilution, 

when it purges less, or nut at all. it powM out in the urine, prodoo- 

Jng diuresis. That when combined with a sufficient dose of Morphia or Taa- 

ic acid, DO purging is produced, the sail pausing out in the urine. (This 

belieTB to be bouauso these agents retard the 'txrrrlion of the salt by 

leans of the lower b<iwel.) When it purges, it passes out with the ftoces. 

VUmnit'* Jr.-* IBM. 1854, Part I) 

In oppiiaiti'in to the statement of Aubert, Buchheim asserts that a half- 

inee dose of Sulphate of Soda, dissolved in water, and injected into the 

ignlar vein of a dog, did not cause purging, but passed out in the urine. 

This was exceptional, and the reTertie of what would usunlly happen. 

^d in another important point I beg to differ from him. lie supposes 

the salme, which is found by him to pass out along with the fasces, 

remained in the intestinol canal fniin the period of ingestion ; whereas 

^ loy experimentn on Sulphate of Magnesia (see Chap. IV.) it is shown 

■tt the salt is first al>sorbed (probably iu tho stomach and duodenum), 

td afterwards again exureted iut« the bowel (pn>bably at the lower part 

the eonal). So that, in place of remaining all the lime in the cavity 

' the intestine, the saline fulfils in succession two imjinrlant therapeutical 

lies, — the first, that all soluble matters must be nb^orbed; the second, 

At nil materials which inGrea:ie a secro^on must themselves pass out of 

« system along with that secretion. (See Eliminatives.) 

It is staled by Dr. Carpenter that if a ligature be applied below the 

rlorus of an uulmal, and Sulphate of Magnesia then introduced into the 

nnoch, purging is produced. This could only be liy the alisorption of 

be salt, aiid its sulisequent action from the blood on the mucous membrane 

)f tbo bowel below tho ligature. This experiment is unauthenticaied, but, 

f verified, would certainly be strongly in favor uf the view adopted by me. 

in his late work ( Ckiiait oypliqua d la Phyniiiliyie ft a la Thera- 

MVtigiw, 1850), contravenes the statement of MM. Lavernn and Milbn,— 

Bochelle salt is never absorbed, and never posses into the uriue, when 
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given in a dense solution, whatever be the dose. He finds, like WShler, 
that it always renders that secretion more or less alkaline, t. e, that it is 
absorbed, and the alkaline carbonates formed by its oxidation in the blood 
are eliminated through the kidneys.* 

This point being so far settled, and there being no physical 
reason why any other soluble mineral substance should not be 
absorbed — it being moreover proved, by repeated experiments, 
that they all pass into the blood — we proceed to the second class 
of bodies capable of absorption. 

2. Mineral substances soluble in acids. — It is apparent that if 
any insoluble substance will admit of easy solution in the fluids 
of the stomach and intestines, it may be brought to the condition 
of a soluble one, and thus absorbed. Now the gastric juice is 
acid. This reaction has been variously ascribed to free hydro- 
chloric, acetic, phosphoric, and lactic acids; also to an acid 
phosphate or lactate of magnesia. There is every reason to con- 
clude that this acid is Lactic acid, which would be easily formed 
out of the constituents of the food. 

But we have now only to regard the gastric juice as contain- 
ing a free acid. This would reduce to solution the carbonates 
and oxides of all the metals; less perfectly when anhydrous, 
more easily when in the hydrated form. In this manner are 
probably absorbed the oxides of Iron and Silver, the carbonates 
of Lime and Magnesia, and other medicines of the same kind. 
They would be slightly modified, being absorbed in combination 
with the (lactic) acid of the stomach. In this they would differ 
somewhat from the substances already soluble, which would 
probably be absorbed unchanged (or in combination with albu- 
men), unless we except the alkalies and their carbonates, which 
might be similarly decomposed. Even these, if given in solu- 
tion, would probably be absorbed faster than the gastric acid 
could be secreted to neutralize them. 

Other insoluble substances, such as the metallic sulphurets, 
might be more or less dissolved by the action of this acid. But 
as a great part would necessarily escape its influence, being 
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Nou8 ne snmines pas arriv6 aux m^mes r^suttats (que M. Laveran) ; nonf 
avons reconnu que, dans tout let cua d'adminiatration da sel de seigoette, il y * 
absorptioQ du sel et alkalisation de I'urine." — P. 674. 
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■opelled onwards by the muscular contraction of the stonmcli, 
it follows that iDsoluble substances of this kind are much lees 
^Active aa medicines than similaj* compounds introduced in a 
'Boluble state. It is also likely that a certain quantity would be 
[mfficieut to exhauat for a time the acid gastric secretion. 

We now pass on to a third claas of mineral products, which, 
lOUgh insoluble both in water and in acid, yet, being soluble 
alkalies, appear to be in this way prepared for absorption. 
3. Mineral bodies insoluble in water and in acid, but soluble 
alkalies. — These remain unaffected by the action of the gaa- 
'ic juice; but on passing on as far as the centre of the duode- 
mm, they meet with two alkaline fluids. These are the bile 
id the pancreatic juice. We know that some such insoluble 
idies pass into the blood. It will be siiown in the proof of the 
:t Proposition, that they cannot do so without being first 
lolved. Therefore, there must be in the intestinal canal 
ithing capable of thus dissolving them. For this purpose, 
these two alkaline secretions are well adapted. As an example 
of sucli mineral bodies, I may adduce Sulphur, It unquestion- 
ably passes into the blood, and is found there in combination 
with alkalies, as a aulphuret or sulphate. It has been delected 
in the urine of those who were taking it, by Dr. Bonalda and 
others. Although it has been questioned by Laveran, there is, 
I think, no mineral substance of whose absorption we possess a 
more complete proof. It is probable that Iodine, Bromine, and 
BOtDfl of the hydrated metallic oxides, entor the blood in the 
aame way. 80, without doubt, does Arsenioua acid, which is 
rendered absorbable by conversion into a soluble Arseniie of 
Potash or Soda. We may add to this list the insoluble Albu- 
minates, e.g. those of Copper and Antimony, produced by tho 
contact of the gastric juice with the solutions of tlie metals. 
The«e are a^ain rendered soluble by means of the intestinal 
:ali, (See above, p, 73.) 



Though I have ant mjfelf thought it right to do ho, I munt observe that 
would Kdd here another group — Mintral subntanca anlnble in alkaline 
thiorida. Thn only miDrrnls of impnrtsnco to which this cimid apply are 
lh« inwiable Chlorides of Mervurj and Silver, Caluniel is a. medicine of 
interest; but the Chloride of Silver is Boldom or oever admin iDtered 
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desi^edlj, tTiangh no doubt this insoluble material ii genenllv Ibrnwd to 
Kme extunt in the atomnch when tho Holution of Nitrate of Silver is giTcn 
internnlly. Mialbe canceirea that ull the «ulublo salts of Mprour; (Pro- 
toxidej. Silver, and Lead, ure prcuipitatod na ioHoluble Chlurides bjr the 
gBBtdc juii;e immediatelj that tbey enter the atomnuh. ( Vide p. 74.J Jj 
the Chloride of Leiid is somevrhat soluble in wat«r, \fe diuj uualiue ounelvd 
to thv question of the solution of Culomel and Chloride of Silver. 

That the gastrio juice abounds in alkaline chlorides, especial) j the 
ride of Sodium, bos been proved by the researcheaof Lehm 
the presence of this agent thai Miulhe Ghie6j relies in framing bd e 
Dulion of the mode of ub»urptiun of the above-mentioned eubstaaooB. 
Bouchnrdnt rejects thie salt, and fixes upon Chloride of Aiamanium 
probable solvent. And (Ettingor, ivho lias experimented upon the «i 
throws doubt upon the whole matter, and oonsiders that c 
ftgente is present in sufficient quantity. 

When boiled in pure walcr for a long time, aBUinll proportion of C 
is dissnlvod in the ft>rtn of Bichloride, es has been nsL-ertained by DonOI 
B Subiihloride (Ilg, CI] being pn>babl7 produced nt the same tine. 
speaking of these salts, I take the equivalent of Mercury n 
boiled vrith a ijolutinn of an nlkaliue chloride, this solution of a pari of the 
Calomel takes place siioner; some Bichloride being again produced, o 
Boluble double Chloride of Mercury and the alkaline metal. The Chlo 
of Silver is raid to undergo a nimilar change. 

Mlalhc supposes that in this mitnoer a Bichloride is formed out of a Jj{ 
of the Calomel ingested ; that this is then decomposed by albumen, with j| 
(brmation of an insoluble compound; and tkat this albuminate ig IM 
dfisolvcd by means of the alkaliae ohloride, and in this condition abs 
'Some similar prooeaa, it is thought, takes plaoo vrilh the Salt of Sihron'f 

To all which I object — firstly, that the chlorides in the stomach are p 
ably not present iu sulBcient amount to work all these changes. Seoonj 
that the experiments of Mialhe upon Calomel were made with a 
of the Chlorides of Sodium and Ainmonium, the latter salt not bein^H 
believe, present in such quantity in (be gawtric juice as to Ire able to takt 
Any part in auch a process, and the Chloride of Sodium, as I have found, 
being insuffioient alone, at least at the temperature of the stomach. Thirdly, 
that tbo explanation appears to me circuitous, and inferior to others whioh 
may be alleged with at least equal plausibility. 

Iu devising eiperimenta to satisfy myself on this matter, I was at first 
not sure whi'thor Calomel might not in eomo degree be dissolvpd by tho 
action of Lautic acid; or whether the Pepsine, or the Albnmen in the 
gastric juice, might not form with it some slightly soluble combination. 
Again, Glucose (or Orapo-sugar) is pri'ibably always present during the act 
of digestion. Robin and Verdeil have found that a large numlwr ( " 
insoluble minerals (including Silica) are taken up to some exten 
•olution of Olucose; perhaps Calomel also would be soluble in thi 
But I found that neither Lactic acid, nor Qlucose, nor a solution of C 
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of Sodium (5 per cent), voold lake np any appreciable ameant of Oalomet, 
though digested npon it for twentj-four hnurs nt a teTiipenitiire of 100° 
Tahrenheil, 1 then made trial of fresh Oi bile, and found l.hat Bomeof tlio 
Chloride was dissolved b_T it. So, in defnutt of other menna, 1 am nioet 
inclined to Wk at the hiU aa the digoatiTe fluid, by which -tlie absorption 
of Citluinel is effected. (S«e Chap. IV., Art. Mercury.) 

This tnat eiplanation, if found to be the correct one. would perbapa 
throw Bome light on the remarkable variations observed in the tberapoutio 
«tfects of Calomel in diSeri-nt diseiiRes and Mates of the sjetera. In some 
diseases, as Fevers and Cholera, where tbe biliary seuretion is deficient or 
faulty, it is often not absorbed at all. And it seems to obinin entry into 
the system of adults more re^ily than into (hat of joung children. 

4. Vegetable substmiuea soluble in water. — Tkeae would be 
absorbed willi more or less readineaa according to tbeir degree 
of solubility. They would probably be taken up in great part 
by tlie atonmch. Some vegetable mutters — as Lignine,* or 
woody fibre, and Keeina — are insoluble in water. Starch even 
is comparatively insoluble, and thus comes under aoother divi- 
sioD, being probably one of those vegetable eubstancea which 
are rendered soluble by the aid of the digestive fluids of the 
intostine. 

These soluble vegetable matters are of several kinds. Cane- 
sugar and grape-sugar are readily aoluble-f So also are the 
Tarioua vegetable acida. There is another class of bodies which 
is highly important in a medical point of view. These are the 
natural salts of the vegetable alkaloids, of which are constituted 
so many of the' active principles of platits. In fiharmacoiitical 
operatioua we are enabled, by the judicious eraployraent of dif- 

I&reut menstrua, to extract from the crude and inert mass these 
.vegetable active principles, and thus to obtain in a concentrated 
fcrm the medicinal power for which each plant ia estefmed. 
Thia process is also performed in the stomach. By digosiioa 
und concoction, with or without the aid of acid, it is enabted to 
Resolve out theae soluble and potent matters from the ligneous 
:and bulky tissues which surround them ; for though the alka^ 
loids themselves are in general almost insoluble in water, yet 
their natural salte, which occur in the vegetable kingdom, are 

• Llgninfc or CnUuinie. Is prnhBWj digtsUd by koido iDimnli (m ihn benver), which 
f LtAmun doDbM wbclher Oum, though loiubla, U avsr abiarbsd. 
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moallj very soluble. Hie moat important of these salts a 
follow: — Id (^Ddtom bark, the Kmat«5 of Quinta and 
cfaonia. In Opinm, the Bimeconaiea of Morphia and Codeia.' 
In Nni Vomica, the Iga^aarateof Strychnia, Id Aconite, the 
Aconiuite of Aoonitia. In Colchicum and Sabadilla, the Super- 
gallates of Cotdiicia and Veratria. There are some neutral 
Bolnble substances, not partaking of the nature of Alkalies. 
Thus ve Sod in IpecacB&nba and lonidiam, Emetine ; in Tea 
and Coffee, Caffeine ; in Willow-bark, Salicine ; and the soluble 
active principles of Senna,* Aloes,* and Gentian, are probably 
of the same nature. Many other alkaloids are known. Atropia 
in Belladonna, Daturia in Stramonium, and Hjoscyamia in 
Hyoscyamus, occur in combination with Malic acid. Conia in 
Hemlock, and Nicotia in Tobacco, are peculiar volatile alkalies 
containing no Oxygen : thus in two respects they resemble 
monia. They too are soluble in water. 

Alcoholic and Ethereal fluids may be enumerated here 
soluble products of the vegetable kingdom. Alcohol mixes with 
water to any extent ; and one part of Ether is soluble in ten 
parts of water. Nitric Ether and Chloroform are also sufficiently 
soluble. So is Creasote, 1-25 parts of "which dissolve in KX) of 
water. But this may be absorbed in another way, as will be 
seen presently. Volatile Oils and Turpentine come also under 
this head. They are all slightly soluble in water. The former, 
when given in small doses, are probably absorbed in this way. 
Turpentine, when given in large doaea, may perhaps, by undi 
going a change, come under the head of vegetable subataai 
dissolved by alkalies. Camphor may be included here 
part is soluble in 1000 parts of water. 

The soluble saccharine and guramy matters of plants, when 
added lo the substances enumerated above, constitute an aggre- 
gate which is called the watery extractive of a vegetable product, 
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* It )i not Jet qoits d»ided whatbor Oalhani'm and Alaim ar* to b« ngudtd 
tha tniB purgallia prineiplei of tbaH drug>. Esofa alaci ooatniu) a naln ; th]s rcaia 
Uh«n op hj wslar »long wilh tha othar prinaipla, and Hami to form in eoiOuBCti 
Willi it tha purgatlTa asnt. (Saa Bojrl* and Hsadlaad'i '^ MiMria Hediea," i 
Sdition.) 
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!. that part whicli ia capable of being dissolved out of it by 
mre water. 

But there are other active parts of vegetables, such as oily and 
resinous mattera, and some neutral acrid principles, which, be- 
fore they can be dissolved by water, require the aid of an alkali. 
I These will be considered separately. 
We now arrive at a fifth claaa of matters which are taken up 
by absorption. 
' 5. Animal and vogetable products dissolved by the gaBtric 
'laid intestinal juices. — First and most important of these are 
■the nitrogenous and nutritive constituents of the flesh of ani- 
Saals and of the parts of vegetables. Albumen, Glutine, Fibrine, 
iftnd Caseine, are connected together as compounds of Proteine. 
'Animal Fibrine, and the analogous Glutine of vegetables, are 
quite insoluble in water. Albumen find Co-seine, though soluble, 
are immediately precipitated by acids. This in known to be at 
first effected by the gastric juice on their entry into the stomach. 
I But the action of the gastric juice, which contains an acid, and 
^peculiar nitrogenous material called Pepsine — together with 
Ihe temperature of the body, which is about 100° — causes at 
fength the gradual solution of these previously insoluble mat- 
This is found to take place out of the body when the 
ttbove conditions are imitated with an artificial gastric fluid. 
Tbe result of the process is a viscid fluid, which is then ab- 
|«>rbed. The hard Gelatine of gristle and bone is not sohible 
1 water at this temperature, but is readily soluble in the acid 
istric juice. The Pepsine seems to be an important agent in 
ocesB of digestion, for an acid by itself is found to pro- 
3 imperfect solution. The nitrogenous matters thus di- 
asted and absorbed constitute that portion of the food which is 
f most use in the nutriment of the system ; for tlie starchy 
^roponods cannot be appropriated to the more solid tis.sues, 
^though in some cases they may be converted into fat, as in 
"lerbivoroua anim.il3. (Llebig's Animal Chemiatri/, p. 113.) 

It appears that the acid first coagulates and swells up the 

jdhuminnns matters of the food; and that then, by the agency 

f Pepsine, the coagulated Alhumon, Fibrine, Caseiue, &c., are 

1 transformed into one and tbe same substance, Albuminoee 
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(or Peptone), which, unlike them, is readily absorbed, and is 
neither precipitated by acid nor by heat. 

Starch is itself one of this class/ Tiedemann and Gmelin 
found that by the action of the gastric juice it was slowly con- 
verted into Dextrine, which afterwards changed into grape- 
sugar. Both of these are very soluble. From the researches of 
Bouchardat and others, it appears that other fluids, as the Saliva, 
the secretions of Brunner's glands, and the Pancreatic juice, * 
possess also this power of converting starch into a more soluble 
compound. And whereas it is found that a free acid hinders its 
transformation, and an alkali assists it, we must, I think, ascribe 
the chief part of this work to the Ptyaline of the Saliva and 
Pancreatic' fluid, a principle analogous to the Diastase of vege- 
tables. (Mialhe, op, ciL) 

Thus the nitrogenous principles are digested in the stomach, 
and starch is probably reduced to solution and absorbed in the 
small intestine. 

This change of starch is the first of a series of transformations, 
now ascertained, the ultimate result of which is its combustion 
and resolution into carbonic acid. Thus the nitrogenous com- 
pounds are called the nutritive, and the starchy materials the 
calorifacient elements of the food. Considered as medicines, 
these substances belong to the division of Aliments. 

6. We* have already considered some few mineral substances 
which are absorbed by the aid of the free alkali contained in the 
Biliary and Pancreatic secretions. The sixth kind of absorbed 
matters consists of some vegetable and animal products which 
can only be rendered soluble by a similar agency.* Fats and 
oils, resinous matters, and some principles resembling resins, 
come under this head. Fats and fixed oils consist of acids, as 
Stearic, Margaric, and Oleic, insoluble in water, in combination 
with a base, Glycerine, which, when isolated, is soluble. With 
a free alkali such as fat forms a soluble salt, called a soap, and 
the base Glycerine is set free. 

* Ltvbig C Antra. Chemistry/' part i. p. 76) states that the Bile contains Carbonate 
of Sixla. So nljio d(»e9 Lebmann ('* Physiolog. Chem.." rol. ii). That the Panoreatie 
juice is alkuline waj* first stated by M. Bernard, and hns since been abandantly eon- 
firmod by Schmi<lt and others. (" Brit and For. Med.-Chir. Reriew," 1856, p. 2J7.) 
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In Man the Bile and Pancreatic juice are discharged together 
; in the middle of the Duodenum. TlieCatly mattei-a of the food 
are not absorbod before they meet with those eecretions. But, 
.ffter they have mined with them, a miUcy fluid called Chyle ia 
formed, which is then taken up by the lacteal absorbents. It 
passes thence into the thoracic .diict, meeting there with an 
llbuminous lymph, aud ia discharged at length into the genoral 
srculation at the junction of the lelt jugular and aubchivian 

, M. Bernard, in some papers laid before the French Academy, 
iated, as the result of his experiments, that the function of the 
^iicreatic jtiice was to reduce the fat to the condition of a 
^faite emulsion. He found that no milky Chyle was formed 
rhen the Pancreatic ducta were tied in dogs. He cousidored it 
Molutety necessary that saccharine and albuminous matters 
hould be absorbed by the capillaries of the Portal veins, and 
a through'the liver; nod believed that the sole function 
r tfa« Ucteals was to take up fat thus emulsified. Hia experi- 
Oeots and inferences received the high sanction of the late 
snJie.* 

M. Frericbs baa since affirmed that, whatever he the function 
f the Pancreatic jtiice, the Bile, by virtue of the alkali which it 
mtains, is an indispensable agent in the absorption of fata, 
^t M. Bernard has also found that the Pancreatic juice ia 
Iwaya alkaline in health. 

Whatever be the particular function of the Bile,! it may 
easonahly be concluded that the alkali contained in one or both 
r these fluids is engaged in the saponification and solution of 
be fatty and oily matters, which perhaps are first emulsified. 
' it were not for this, this alkali would seem without an object ; 
od further, it is contrary to all we know of the process of 

sorption to suppose that oil could pass through to a watery 
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fliiid without the intervention of an alkali to reduce it to the 
soluble state.* 

Thus it would seem likely that by means of the Pancreatic 
juice, with or without the aid of the Bile, fatty matters are first 
emulsifit\l, in order to undergo an increase of surface, and 
then again saponified before they can be absorbed by the lacteal 
villi. 

The principal fixed oils which are used in medicine are 
Castor, Olive. Almond, Croton, and Cod oils. It is certainly 
to l>e regardevi as a very beautiful arrangement in the animal 
economy, th:;t those substances which are not acted upon by an 
acid fluid should l»e subsequently subjected to the action of a 
free alkali, so that by the successive action of these solvents, 
together with the peculiar process of stomach digestion, the 
great majority of substances taken into the system are dissolved 
and rendered fit for absorption. 

There scorn to be other vegetable substances which are ren- 
dered soluble by means of alkali in the way already described. 
Resins form an im}x>rtant class of remedial agents, in which 
are compri>cd many Diuretics, Diaphoretics, and Purgatives. 
They consist chemically of fKK^uliar acids, which, though them- 
selves insoluble in water, combine with alkalies to form salts 
which are soluble. They are certainly in most cases absorbed. 
They have been found in the blood, and detected when passing 
out in the urine. (See Prop. I., and Eliminatives.) From this 
last they may be precipitated by an acid, indicating that they 
are held in solution by an alkali. In large doses they may not 
beabsorbotl, but, by irritating the surface of the intestinal canal, 
may act externally as Cathartics, and be expelled by the. peri- 
staltic, action which they excite. But in small doses they enter 
the circulation in solution, and affect remote organs. The only 

* Here I may mliluce the opinion of two high Authorities on the Bubject of 
Absorption: — "11 c><t oertain que I'absorption (des mnti^res grasses) ne Baartit 
phyMquouient avidr lieu si lea parois des inte^tins nY'taient p:«8 baign£e« par an 
Hquide avt'o lequel le* corps gras auraient de TaffiDit^." — MatteHcet, Lt^nt rar 
Ut phfiionttu- $ phtfitiquvM dra mrp* virnntM, p. 104 et aeq, 

"Aut^si crovun^i-nous feroieinent que c'e«t aux bases alkalines contenaes daaf 
les sues di;;c'<tif^ iute.«tinaux que I'absurption des inatiiros grasses doit £tre unique 
meat rappurt6e." — Mialhe, ChimU nppiiqufa, p. 189. 
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way in which they can be dissolved is by means of the alkali 
of the two intestinal fluids.* Among resinous medicines I may 
mention Myrrh, Mastic, Benzoin, Storax, Peru and Tolu, 
Copaiba, Guiacum, the fetid resins, etc. Many purgative 
drugs, as Jalap, Scammony, and Gamboge, owe their efficacy to 
resin. 

There are moreover certain neutral acrid principles, similar 
in their nature to resins, which are soluble only in alkalies, and 
thus come under this head. Such are Cantharidin, Piperin, 
Pyrethrin, Colocynthin, Elaterin, and Capsicin, obtained from 
Cantharides, Pepper, Pyrethrum, Colcynth, Elaterium, and 
Capsicum. But it should be observed that some of these are 
soluble in Acetic acid ; and if, as some have supposed, this acid 
exists in the gastric juice, then they might be dissolved in the 
stomach. 

We may add here some medicines which were enumerated 
also in a former division. Creasote, not very soluble in water, 
is easily dissolved in a free alkali. This substance also, like the 
last, is soluble in Acetic acid. 

Some volatile oils, especially Turpentine, display a marked 
tendency to oxidize into resins ; and being themselves very 
sparingly soluble in water, may perhaps be dissolved after 
having undergone this change. Thus Turpentine changes into 
common Resin, which consists of two isomeric acids, Pinic and 
Sylvic. 

Turpentine=C2o H^, 
Punic Acid=Cao H,5 O2, 

C» H,6+3 0=C„ Hi5 O2 +H0, 
or, Oil of Turpentine, with the addition of three atoms of 

* From this we learn a fact which is usefal in practice, t. e., that such resinoas 
medicines may he often heneficially combined by the pre.soriber with a solution of 
a free alkali, or its carbonate. Acids oppose their operntion; but when given with 
an alkali, they may be reduced at once to a state of perfect solution, in which con- 
dition they will act with more certainty, and in smaller doses than snch nf* are usunlly 
giren. Rhubarb has been suspected to owe all or a part of its efficacy to a re.«in, 
and it is certain that it may sometimes be administered with groat arlvantnicf* in the 
form of an alkaline infusion. A resinous cathartic, if given dissolved in nn a1k:ili, 
will be less likely to irritate the maoous membrane, because enabled to fl»w frooly ovor 
a larger sarCaoe 
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Oxygen, produces Pinic acid, i.«. Eesin, and an atom of 
wat^r. 

Turpentine, when given in large quantities, irritates the sur- 
face ot the intestinal canal in man, and is not absorbed. But in 
the horse very large doses are found to pass through the system 
into the urine. It is not likely that a large quantity should 
enter in solution in water. It seems more probable that it may 
first in someway l>ecome oxidized, and then dissolved as a resin. 
The action of turpentine resembles that of some other substances 
which contain resin, as Copaiba and Balsam of Peru. 

The resins thus dissolved would pass, like other solutions, 
throuiiijh the mucous membrane of the intestines into the Portal 
capillaries. 

But of the fats and fixed oils it cannot be said to be proved 
that they are absorWd in a state of solution, although such a 
conclusion is almost forceti upon us by a consideration of the 
laws of endosmosis. They do not pass into the veins, but are 
taken up by the lacteal absorbents. They are capable of solu- 
tion, and are thus not in that sense an exception to the rule of 
Prop. II. But in another sense they are an exception to it ; 
for they do not pass directly into the veins, but through the 
lacteal system. It seems that the chief or sole purpose of these 
lacteal vessels is to absorb fats. 

Thus it appears that all soluble substances, whether in the 
food or given as medicine, and in whatever manner rendered 
soluble, whether by acid, by alkali, or by a process of digestion, 
are absorbed in the stomach and intestines. All of them, with 
the exception of fatty matters, pass directly into the blood, 
traversiuix the mesenteric and Portal veins, to reach the liver. 
From this organ they pass on into the heart through the vena 
cava inferior. I have shown also that they are mostly absorbed 
without material change. Some mineral salts may enter into 
combination with albumen. The stomach lactic acid would be 
too weak to displace mineral acids. It would however decom- 
pose a few insoluble matters, and combine with alkalies and 
their carbonates, forming salts which in the blood would again 
change into carbonates. ( Vide Prop. VI.) 
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Peop. III. — That thoae medicines which are completely insolu- 
ble in water J and in the gastric and intestinal juices , cannot 
gain entrance into the circulation,* 

It may at first sight be objected to this proposition, that 
fatty matters may enter the lacteals in an undissolved state. 
But this is not proved ; and besides, whether dissolved or not, 
we know that they are soluble in one at least of the intestinal 
juices, viz. the Bible. So that they do not come under the 
above definition. 

We have just seen that many medicines which are given in 
the insoluble form are capable of being dissolved in the fluids 
of the intestinal canal. This so much reduces the list of 
perfectly insoluble medicines, that it is difficult to find any 
that come under such a definition. But Charcoal, the simple 
metals, woody fibre, and Nitrate of Bismuth, will serve as 
examples. 

Sulphate of Lead is often quoted as perfectly insoluble ; but 
this is not the case. It is dissolved by alkaline chlorides. It 
is soluble in a solution of acetate of ammonia. These salt3 are 
contained in the perspiration. Thus the sulphate, when substi- 
tuted for the carbonate in some lead-works at Paris, proved fatal 
to the foreman, who died of colic. M. Flandin found that it 
poisoned a dog when rubbed into the skin as ointment. Even 
Bome metals may possibly be brought within the influence of 
weak acids when in a fine state of subdivision, as Mercury in 
blue-pill. Gold in a very fine powder has been used success- 
fully in syphilis. 

Thus the list of insoluble substances is still further reduced. 
But there is no doubt that many substances which are slightly 
soluble in the ii.t'stinal fluids may in great part escape this 
solution, and pass out with the faeces just as they went in. 

To assert that the particles of an insoluble substance cannot 
pass through the homogeneous wall of the capillary or absorbent 
vessels, is merely to state what follows from an absolute phy- 

* " The remedy must be soluble, or capable of becoming so, in the fluids of the 
liring bodjr, before it eun be absorbed." — Mialhe, L'Art de Formuler, 
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sical law, and is generally admitted by physiologista.* But 
even this fundamental datura has been lately attacked. 

Professor (Esterlen, of Dorpat, has been induced to aflSrm the 
possibility of the absorption of insoluble substances, from some 
experiments which he has made. Finely powdered charcoal 
was administered to rabbits for some days. They were then 
killed, and globules of charcoal, measuring from go\ju to lu'uij 
of an inch, were found in the blood of the Portal circulation 
when examined by the microscope.f (Zeitschriftfur Batianelle 
Jfedizin, 1847.) CEsterleu reasonably concludes that, if char- 
coal can so pass, so also can any other insoluble substance. The 
necessity of solution could then at once be done away with, and 
the blood continually liable to admixture with all kinds of hete- 
rogeneous and crude materials. CEsterlen asserts further that 
he has found minute globules of mercury under the skin after 
rubbing in mercurial ointment. {Journal fUr Praktische Chem,, 
No. IX., 1850.) Now, if these things were true, there could be 
no need to suppose the solution of insoluble active medicines, 

* Dr. A. Fleming, in an article in the " British and Foreign Medical Reriew," qaoiat 
Mntteuoci as stating that the interstices of the animal tissaes vary in diameter from 
Tskjf ^^ TV^ir of &D inch. lie then asks, What is to prevent minute particlea of ehar- 
ooal from passing through such openings ? Surely there is here some terrible mistake I 
Matteucci is speaking of such interstices as those between muscular fibres, or in the 
meshes of areolar tissue, — and the reviewer applies the statement to the membrane 
through which the absorbed particles must pass. This is well known to all physiolo- 
gists as homogeneous or basement membrane. I need hardly remind the reader that 
no apertures whatever can be discovered in this membrane, even by the highest power 
of the compound microscope. So that unless this membrane underwent some lesion 
or injury, no particle lartje enough to be teen through such a mioruscope could pass 
through it without being first dissolved. But every substance absorbed in the intes- 
tinnl canitl must pa5S through at least two layers of this membrane, one belonging to 
the mucous coat, the other constituting the delicate wall of the capillary vesseL 
(Epithelial cells which exhibit perforations have been lately spoken of by KSUiker 
and Virchow, as existing on the surface of the villi of the small intestine. Should this 
be confirmed, it yet in no way accounts for the passage of solid matters bej'ond these 
cells, and throujjh a homogeneous imperforate membrane.) 

f It will be observed that the largest of these are just equal to the average size of 
the corpuscles of the blood. So if the particles of charcoal passed into the vessels, 
why did not the blood-corpuscles pass out? Vessels having walls pierced with such 
apertures as to allow of the entrance of these bodies, would probably permit of 
copious and continual haemorrhage. For it is itell known that blood-corpuscles will 
pass readily, by undergoing compression, through passages of a much less diameter 
than themselves. 
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for they would he enabled without diiSouUy lo pass through in 
an undissolved stiile. 

I have therefore repeated the ahoTe-nieDtioDcd experiment of (Esterten, 
tftkiog every precaution that I could tliiiik of W guiird Bgainst a fallaoj. 

Hulf a pound of highly puritied aod finely powdered animal charcoal 
wan triturated fur some time with vial«r. io order etill further to inoreaie 
th« tenuity of the particles. Some of this paste being then examined 
ander the microticopc, and the particles carefully measured with the spider- 
Teb mioronietet, their sise was found to average ^sitt '^^ ^^ inch, some 
being much smaller, others larger. This charcoal paste was now admin- 
istered, in divided portions, during seven successive days, to three rabbits 
and a guioen-pig. being mixed up with the pollard which woh given to 
them as food. At the end of this time, no morbid or other symptom having 
be«n observed, except the carbonaceous character of the fKces, they were 
killed by Prussio acid. On opening them, ablaokeningof the inner surface 
of the stomach and intestines was the only peculiar appearance noticed. 
Specimens of the fresh blood of each were then successively examined 
Dtider the microscope, the blood being taken from the right cavities of the 
heart, the Portnl and meseuterio veins, and the inferior vena; cavce. An 
eighth of an inch object-glass was used. In the majority of c 
at all was seen except the blood -corpusoles. But in about om 
observations first made, somo amorphous biack particles wei 
the appearani:e of which was at first dubious. They « 
number — only one or two among myriads of blood-corpu soles — and they 
would not have been noticed at all had it not been fur the peculiarity of 
the investigation. Their size nt once excited suspicion, some of them meiv 
auring six times the diameter of a blond -corpuscle (jj, of an inob). In 
fact, they were found to be minute particles of dust, and they were only 
got rid of by the most assiduous atlention to the cleaning and protection 
of the glasses in subsequent observations. Besides these, there was now 
ud then seen an amorphous molecule of hiematine, such as is known to 
occur occasionally in healthy blood, especially that of the eplenio and 
Portal veins. Such particles are known by their partial translueency, and 
the possession of a yellowish or brownish color. 

I thus saw no appearance which could be at all compared with the ob- 
Mrvaiions of CE^terlen, who describes particles of chareoal as occurring in 
abundance in blood drawn from each of the four sources just mentioned. 

To teal in another way the accuracy of the above observations, I killed 
two cats which had been for some time fed upon milk, at King's College. 
I then examined their blood in (be same way. I found, in several instau' 
ees, the same solitary brematine globules, and experienced the same diffi- 
Bulty in getting rid of stray particles of dust. It is quite clear that in 
animals fed on milk, these latter could have had no connection whatever with 
the passage of charcoal from the inteeliiial canal into the blood. 
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It niAj etill be iteked of me. hovr I wnuM explain tbe recorded o1 
tions of (Eatcrien. It is verj likoLj iliat tfaej Mre nut altogetbi 
It hoB iiccurred to me lliat the; ma; poadlhly be itccouDtcd for bj aupj 
thiil in the animuls wliicli he fed upua uliari'oul, the irritktion might 
I>eeo BuSoicni lo esmblifih some minute points of uluerstiua bj mesne 
wbicli there wduM be a com mu nice tiun lielweeii the inteiitine wid the ci 
of the vqubI, tufficient to allow of the passnge of the carbiinitueoas 
' tides, witliuut permitting nnj notable hsemurrhttge (though this Ikst i* di 
cult Co believe). Thus, in tbe block pbtliisia of colliers, it is suppuned 
some path oil iffists that the soutj matters inhnled liud their wny into 
bluud thniugli ulcerations in the wulta of the air-cells. 

["It baa been auppuecd," inje Valentin, "that blood corpusclM, 
pnTticlcB uF Indigo or finely powdered chiinKiBt, can pass direoitj throi 
(the basement membrane). But more eiact observations militate agaii 
this notion. We can easilj imagine that very small and angular piece* 
charcoal may be accidentally driven into the blood-vessels under tbe ii 
ence of tbe pressure furnished by tbe intestine, and may then be wai 
off by the circulating blood. But tbe process is essentially 
and affords no support (clue?) to ordinary absorption." — Tntbook 
Pki/>iology, translated by Brintno, p. 1ST.] 

A precipitate of Prussian Blue, so fine that it trill not deposit froi 
water when it is allowed to stand, may be considered an instance of ft 
Bidid body in tbe very eilremest stale uf subdivision conceivable, 
particles are infinitely smaller than those gross atoms of charcoal experi- 
mented on byCEst^rlen. Dr. Beale has made nse of such a precipltfti 
mixed with water, and appearing as a dark blue liquid fur injecting 
emaller ducts of the liver, which have very thin walls. He states 
though the precipitate is so fine that it ma; be mistaken for a solulii 
the minute particles cannot be made to pass thniugh Che basement 
brans of the ducts. (Bt^iU on Ihe Lioer, 1856, p. 7.) 

A year after tbe publication of the socond edition of the essay »hi< 
recorded the above experiments, M. Miaihe announced that he and Soit-' 
berJan, in PariK, hod arrived at the same results. M. GC-rard had made a 
trial of wood soot, with it similar negative result, opposed to that of (E»- 
terlen. Miaihe supposes it just possible that the more angular particjsi 
of Wood charijiiBl may effect an eutronoe in the manner suggested 
" It is pnibable then — even supposing that M. CEsterlen bad not s 
himself to be misled by an illusiun— yet that thin was in no vrise 
nonienon of absorption, for the sharp and angular molecules of chari 
way have raeehanieally frayed a possase through the soft substance of 
villi." [Chimie applique, 1856, p. 19T.) 

Hulesohott has taken up this controversy on the other side. His res 
are said to be similar to those of (Eslerlen, but they hnve again been 
peatedly and amply negatived by Bidder, Schmidt, and Dondors. 

With regnrd 1o the other alleged discovery of globules of meroai 
beneath the akin after the rubbing-in of mercurial ointment it mAj 
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etHted Ihnt unother cxperimenler, Dr, Bcorennprung, has repeatedly made 
trial iif ihiB, but has never discovered any such globuleH. {Juurn-flir 
Prakt. Clitm. IX., 1650.) It is also op^Med W tbe experimenCs of Autea- 

I rioih antl Zeller. who, firat causing the «kin uf an animal t-j cicatriie over 
ft plaLe iif gi'ld. and then robbing nicrcuHai ointment over Ibis, fuund 
arieriTflnis ibut the 8urriii;o iif the guld (rati unlaruiiihed. ^Uad on; me- 

l tallic mercury penetraleil so far, the gold would havv been whitened bj 

[ kmalgnmation.) 

I may here also add some eiperimenta, which I made some 
I time since, with the object of diacovering whether some of the 
; iiisoluifle of known remedies, which are yet known to 
[ ohlain entry somehow into the blood, could do bo while yet in 
' the itiBoliihie state. They are as follows : — 

Exp. I. — Ten grains of Calomel were given t« n Inrge dog. It ma 

killed after three hourt, allnwiDf; this time for digestion. A considerable 

qunntit; of blood was collected from the Portal vein, and gubmilted to 

analysis, to determine whether it contained any compound of Meroury io 

MX insoloble form. The blood was dried and pulverised. The result waa 

boiled for some time in water, and the insoluble part oollecti'd. It was dis- 

' lolvod in a small quaatitj of aqua regio, and the clear ncid Bolutinn placed 

R in a test-tube, A slip of line foil was folded round & narrow plate, made 

■.vf gold foil, and introduced into the solution. A gitlviinic current being 

B&DS set ap, the minutest quantity of mercury, if present, would have been 

r deposited on the gold, ao as to tnrnish it. But this did not take place, and 

It last the zinc wna completely dissolved, the gold remained as bright 

Bm before. There was no Calomel, or compound of mercury, present in the 

f insoluble form. 

Esp. 2. — Ten grains of strong mercurial ointment (containing half ila 
»weight of melalliu mercury, with some oxide) were given to another dog. 
|.Be was killed after tbe same time, and the Portal blwxi analysed carefully 
Pill the fiame way, but here also tto mercurial compound was present in the 
liusoluble fjrm. 

. 3. — To a third dog fire grains of Oiide of Silver were ndminis- 

' tefed. AIYer three hours he was killed. The Portal blood was dried in a 

truter-bnth. and roOuced to powder. This was boiled for some time in 

water, which was separated by Gltratton. Aqua regia was then boiled on 

»tbe iasolublc part. This would convert any silver into chloride. The ncid 
Vas evaporated off as much as possible, and the solid remainder heated in 
■ small porcelain crucible to dull redness. The result was powdered, and 
digeBl«d in liquor ammonim. It was filtered, and eicess of nitric acid was 
added. There was not any precipitate. Hail Cliloride of Silver beer, pres- 
ent, it would have been dissolved by the ammonia, and precipitated by 
ibe acid. Thus no insoluble silver compound was contained in tlie blood 
knalfted. 
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Exp. 4. — Ten grains of Sulphur were administered in the same way to 
a fourth dog. On killing it and opening the bodj, the thoracic duct was 
found to be full. A considerable quantity of chyle was collected from it. 
Now, as it is asserted by some that fat passes undissoWed into the chyle, 
and as I believe that sulphur is digested in the neighborhood of the bile- 
duct, this chyle was chosen for analysis. Besides, the blood woold be le« 
satisfactory, on account of the large quantity of albnmen and fibrine con- 
tained in it, lK>th of them also containing sulphnr. The insolnble part of 
the chyle was obtained in the same manner as with the blood. It was then 
boiled in a small quantity of a weak sulntion of caustic potash. By this 
any free sulphur would be converted into a soluble Solpharet of Potassium. 
The solution was filtered, and a few drops of a solution of the Nitro-pmsside 
of Piitassium added. (This is a salt discovered by Dr. Playfair. It is a 
delicate test for soluble sulphurets, with which it strikes a deep pnrple 
color.) No change was produced. Therefore no insoluble snlphor was 
present in the chyle. 

The results of these various experiments are thus in decided 
opposition to those of M. CEsterlen, and support a view of the 
question which seems even d priori more philosophical and 
reasonable than that which he has adopted. I believe that no 
insoluble rae-iicine can in any way gain entry into the blood 
without first undergoing solution in some way or another.* 



Peop. IV. — TTiat some feic remedial apmts act locally on (he 
mucous surfvi'c, either be/ore abso^^ption. or irithout being 
ahsorh'i'i at a.V. TficA thev are chie^y as foUoice: — 

B. Ir^ila^it Ca*'ii*-t'^f. 

C. Siip-y-pAal Sv.mulanis, Sedxtives, Astrinpente, 

Thousrh it has row :o be shown that soTT.e me«iicines mav act 
wiiLout i:r:r.^:^b5jrb->l. ye: as these operate on the surface only 
of the s:::r> *.ch ar.d ::::es::r.e. :: r.:us: be K'^rre in mind that they 
are no exeer:::r. to the Ru'e v-^f Absorr::?n, and that no medi- 
cines whatever can exert their proper action on distant parts 

the cirr^^a: ar i*»i, m»T .«««m -a t^* rT^r«ex; jt*^ %•/ wv*^-* ItV* tcktiar vitk a 
fftrmw. Bat a^ B <?'-« rar mt r ?v $v,vs rt^-*^ » * « V«r«i»V- »«t V* rvriTvd. it if Jut 
as well tha: «e f ii >a'i r>rv*'<-'i .^r pr.-ftMt a^»ukK t^MOk ft»i f^aM ta ncwA a ^kdaef 
RfoiatioB of thc«e imaf iaanr f*:i 
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without being first absorbed into the system. For it has already 
been declared, during the consideration of the first Proposition, 
that medicines which thus act on remote parts of the body must 
be, and are, absorbed before they can so act. This necessity for 
absorption has been shown to extend even to medicines which 
act most rapidly on the nervous system. If any medicines could 
produce a distant eflFect by a mere contact with the coats of the 
stomach, such a power would be ascribed to those stimulants 
and sedatives which, from the suddenness of their action, are 
called diflFusible. Such are Hydrocyanic Acid and Ammonia. 
Their rapidity of action is to be ascribed to their volatility, 
whereby they spread over a large surface, and are almost sud- 
denly absorbed and transmitted through the system. But 
Hydrocyanic acid may be absorbed from any surface. It is 
poisonous when inhaled into the lungs. It rapidly causes death 
when dropped into the eye of an animal. So also the results 
of the inhalation of Ammoniacal gas are the same as those which 
follow the ingestion of its solution. I believe that the latter, 
on account of its diffusibility and rapid absorption, escapes neu- 
tralization by the stomach acid, and passes into the blood as free 
Ammonia. 

In the consideration of the first Proposition, I endeavored 
also to point out that though the proper action of a medicine 
could in no case be conducted, without absorption, from the 
mucous surface to a distant part of the system, yet a remote 
action of another kind might occur, as the result of a change in 
the nervous system produced by a powerful local impression. 
I stated that the term Counter- Irritation was employed to ex- 
press this action, the nature of it being but ill understood. A 
powerful impression on any surface of the body, external or in- 
ternal, seems to be capable of arresting and diverting, as it were, 
the attention of the system, and thus, for a time, of checking a 
morbid process. Frictions and Sinapisms act on the skin ex- 
ternally on this principle. So do Blisters and Issues ; but they 
are not simply counter-irritants, for they also drain away the 
serum of the blood. It is not now within my province to con- 
sider such an action on the skin, any further than for the pur- 
pose of stating that similar local impressions on the muoous 
7 
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Biirfacr? of Ujo stomach and intestines are capable of operating 
on the same principle. 

W(* have ihtn to consider what are the local actions thai 
medicines are capable of producing on these surfaces. 

And first it must be laid down as a rule, thai all medicines, 
when given in exc^^ss, act as irritants on the stomach and intes- 
tines. This is more especially the case with mineral salts, with 
the bitter and astringent principles of vegetables, and with acrid 
and resinous matters. Bv irritatintr the stomach locally, they 
cause vomiting; by causing pvristaliic action of the bowels, 
purging. Sr.nie o: them are actua'.iy employed to produce these 
effects, and will be presently sf»ecln^i. 

The corrosive and narcotico-acrii poisons may produce by 
this !o.:al action a detrree of irritation suficient to cause death. 
In one case o:' the first, s:me erosion of the mucous surface may 
occur. Bv I ::L kinds vil-ent vomiiini? and puririns: are apt to 
be produov d . a :. i ^ ■.; o ? .v .i ^- i V v s vm ; 'loms of c VJapse. These last> 
howt'vor. arv :.:: rh-: -.ir'rA'.ic agents, when in such doses. 

Ar.:ido:-s. v:::Tl:vei :.^ counter a:: these coisons, are remedies 
whioi; are j:v. l :? l;j: ".: : V/.v :r. extrAordiriarv cases. There are 
throe ^l.io: k::. is .^: :'::e:n : Dem;'. vents. :o sheathe the irritated 
Bt;r:*.ijv. ,\:;.; : :::::: it :: - :.;::-.:r ir.;t:ry ; Emetics and Purga- 
tives. :. ^ : rli :: :l:e ::.>:r. : ar.i Chemioal antidotes, to 
neutriv" j; .: :r r^: i^r :: "tisrluV.e while in the stomach. With 
th.s l,i<: .•;•;.:. ...:.:s Are ^:ve:- i": Alkaline, a^i alkalies in acid 
jv.so:::*.:^. Tl.; s.l.;":i-; s.il:s c: Lead may c-e precipitated and 
reti.uro.i .:.<;.:*..: Vv >.;.: l:-,;r.: Ao: i cr sulMares. Those of 
M-.iv.t: V. •. >,r. o- 1 /. :-^\ Vy .\V: ::.:e::. Tannic acid precipi- 
t.it.s :..;" v-^v :,//.;' A.kj.l.-.is. Tiirre are some other special 

• .» C 1 ■* ' ,* - • •• 4 

.s .: r.Msh a::,1 ^^.:.^ :t.v.-e Ve^n recommended 
Iv : :v ,>>; v ,•: . .j,v. .i.;. ,^;l;-.*n> tv* L^tr.^v :lie S.zrcina ventri' 
'''• V ' ' ^ "" *' '-'•*^-^ .•-■■.■-■,:/>■ ,.-^. S-,:l;l:t;roi;s i\cid (diluted) 
r..A -v ^ ., . v- : ; \< V ,-v..v<^\ vj :A>s.=i v.:! bittera have also 
Ky ^ .. •. ^x . ;. , .... ... ..; ;v:$s^r..u^ su/:: rarasitic vege- 
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•.V - V. . :,..^ A' s .:.! ::-,« :-— aiiaI A^nts inordinary 
U5>o. V...., ; .;:^ .:.:v;.^vaI v^ .::o y;;vjvi5e o: pnxlucing a local 
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effect on the mucous surfaces, before absorption, or without 
absorption. 

A. Irritant Emetics, — Two kinds of medicines are employed 
to produce Vomiting, — specific emetics and irritant emetics. 
The former act from the blood ; the latter by local irritation.* 
In the same wav that irritation of the external surface of the 
body will sometimes cause at the same time the direct contrac- 
tion of a neighboring muscle, and the reflex contraction of 
others at a distance, so does local irritation operate on the 
surface of the stomach. On the one hand, the muscle of the 
stomach itself is caused to contract, so that, the pylorus being 
at the same time forcibly closed, it tends to expel its contents 
in the wrong direction. On the other hand, a large set of dis- 
tant muscles is thrown into sudden action. First, a quick deep 
breath is taken by means of the inspiratory muscles. Then the 
aperture of the glottis is spasmodically closed, so that, the lungs 
being full, the diaphragm cannot be pushed upwards. Then 
immediately the abdominal muscles contract, and being unable 
to act on the diaphragm, they press on the stomach, emptying 
it forcibly of its contents. 

All this is by reflex action, and follows sympathetically the 
contraction of the stomach, co-operating with it, and resulting, 
like it, from irritation of the sensitive mucous surface. f Such 
is the action of an irritant emetic. (See p. 66, note,) 

Tartar Emetic and Ipecacuanha do not act in this way. 
When injected into the blood elsewhere, in sufficient quantity, 
they are found to produce vomiting. They have also special 
actions on the heart and lungs, which are not possessed by 
merely irritant emetics. They seem to me to act specifically on 
the Vagus Nerve, which is supplied to thase organs as well as 
to the stomach, and to cause vomiting by deranging its func- 
tions. By this action on the Vagus while in the blood, they 
excite, in a special way, the same reflex contractions which are 

• Irritation^ i. «., a riolcnt dynamical action on nerve and inusolo, differing? both 
fimm the healthy agency of a stimulant, and the chemical operation of un astringent 
nedieine. 

t Ocoaiionally, aa in certain capes of Pyrosis, slight romiting may take place with- 
oat aoj straining effort of this kind, hut apparently from the contraction of the 
itoMaeh alone. 
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produced, in the case of an irritant emetic, bv irritation of the 
extremity ot that nerve in the mucoos membrane. They are 
thus Neurotics, or nerve-medicines. They are not gland-medi- 
cines : or, at least, there is no proof that they are excreted by 
the stomach, and thus they do not come under my definition of 
Eliniinative?. All substanced which touch the surfiice of the 
stomach cause it lo pour out its secretion. 

Specinc emeiios cause nausea, even without vomiting, de- 
pressing the action of the heart by their influence over the 
Vaj^us nerve- Irritarit emetics scarcely cause nauisea, producing 
only a feeling of discomfon arising frora the inverted action of 
the stomach. 

The Sulphates of Zino ard of Copper, common Salt, and, 
amo3g ve-geraKes. Mus:ivrd and Hor^e-radish^ are used as irri- 
tant eme::cs. They cau<^. by c:ii:ac: and irritation, a large 
quanu:y of the cis:ric ;i:ioe :o co r<':incd out. ThiSy together 
wi:h the enietic. and ;\r.y .vr.tcnts .^f the stomach, is rejected. 
The rrvvess is cot fx':wvi bv r-uch inconvrnience. 

S'lch emetics are cii-edv u<oi whec. we wish to onload the 
stomach o: arv irritating cr r»-X5on:.is natters: but not when 
our obiect is to caose i:Ar*Sr=A. irrression :f the heart's action, 
or rel,utA:ion or the n,:fcle5^ The vto'ec: action which they 
prvMuce nay pci5!?ib-> ac^ ?r. renote rurts on the principle of 
tx*ur*ter-:rr:tat:>a. Tn:??> -.n-^::.^ c^; vArlra? kinds are often 
administered in the rar> stace^ :: :n5.A-tnia:orv dis«?rders, and 
have been kr.?w:i ^..-^ne tines t: :c:t then short. Bat such an 
e-fect 5 n*;:h nore l:kr> to re tr,xt.;:e«: bv a sr^^lfic emetic. 
which actis to this v.vcnter-:rr.:ar.t Aoti^n th-? rr>odaction of 
cA'JiseA. by which the f.^r.v .^t the h-?-Art is rowerrillT d^ressed, 
ani the vu*^'^ re*i:ts>;\t. TArtJ^r En-et::. the n»t powerful of 
ti;?se stvc-^i: ageats. n'j;:?t v^^ubtles;* :e absorb^ to a certain 
extent b^^r.Te :i car. rrAv-:,v :t^ er?*.-^. Thnt?. the important 
d:r-*r>*nN.v betw-vn the nAt;-^ c: .--cvra:: .^n o: irritant and ?t»eci- 
^c eneti.'s .;?. trat tci;? r.^m^r c.,'^ r?t rr>t*oe v^cntaig when 
in;ect::>i r.to tbrf V.»t. but ac5 ^x-ai'y . wh^rae tb* latter act 
fcv-^m the bC,v*i ."c ti-^ nx^rv^ -1.:V rrsrc*. VIIL, &)M«i/ &da- 
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That Tartar Emetic act* from Ihe blmid msT b« proved in vsrinns wnjs. 

was estSiblishoiI long ago b; Willia. Hb fimad that the injectirin ormime 

UtimoDial wine into tlie jiigolar rein of a larae dog wiw followed in about 

■ixminulea bjAtrong efforts of vomiting. {'■PbHrmaoeut. Rati.mal," part 

I, »ec. 2, cup. 1, pp. 54, 55, edit, llaganaj.) Or. if the teaophui-us of an 

■ntmal be tied altove the oardia, and a solution of this i>alt ititr»duced into 

lU, effort* at vuinilini; follow. Sach ppecific emetics roust either act up<m 

Tngus nerve jlseir, or, which is much the same thing, on tlia' part of tlie 

ymia centre with which this nerve is connected, — the medulla ob!on;;atii. 

Whcreiis it seems that the merely irritant emetics have the power of nt once 

Stimulating th« ultimate fibres of the Vagus wbioh are distributed to tbs 

slumach. But as it will be stated directlj that nonie irritant pur>:ntiTi'B are 

ftlso, after their nbBorplion, specifiij purgntivei, so tsit still a mutter of doubt 

whether bhuib of those irritant emetics may not he also capable of acting 

from the blond as specific emetics. 

This ma; be said especially of the Sulphates of Zloe and Copper. Dr. 

Uaclagan made some esperimenta upon them several jears ago. lie found 

section of both nervi vaiEi deferred the action of these two salts nntil 

igafier the time at which Ihej had previously operated on the same ani- 

laU with these nerves uncut. This snstains the vi«w alrendy eiprensed, 

of their operation by irritating the ultimate filaments of this nerve. But 

aa in one instance the emetic dose did ultimately act after the section, the 

experimenter reasonably infers that this can hardly bo explained but by 

ippofling the absorption of the salt, and its subsequent operation on that 

of the medulla where the Vngus takes its rise, from which an action 

Ught then be reflected along the motor fibres. But the sources of f]illacj 

suub inquiries •■•• ••> amity, and our knowledge of the anatomical reliv- 

of the Va;;un so liiirerfi^ei. that we cannot found any positive statement 

the result of thi< experiment. 

Bome other Sedatives, and Narcotica, as Tobacco and Lobelia, act physiiv 
illy as specific emetics, but are seldom or never used as such. Vomit- 
(u been caused in children by simply washing the akin with infusion 
tobacco, to cure them of Scabies. [BierAaare, op. eit. p. 227.) 

S. Irritant Cathartics. — As there are two kjnds of Emetics, 

[ff«riiig in their mode of operation, bo also do th«re seem to he 

3 kinds of Cathartics, But the distinction between them is 

t exactly the same. As with the Emelics, one kind aeem to 

t by topical irritation, exciting an outiioiiring of the intestinal 

1, and causing an axpiilaion of the eontenta by exciting 

iataltic contraction. But Specific Emetics, which act from 

■e blood, seem to produce their effect by influencing the nerv« 

r the Blomat^h ; bo that they are Neurotic medicines, Specific 

jktharlics act dilTerently. They are truly Ehminatlves. They 
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exert no influence over nerves, but they operate by pasBing oat 
of tbe blood tbrougii the intestinal glands. Like Specific Emet- 
ics, they must be first absorbed. But where;ia the^hiet' action 
of an Emetic is to excite contraction, that of a Cainartic ia to 
increase secretion, by which contraction may result aa a second- 
ary effect. I wilt not now enter into the theory of Elimination, 
w hich I shall have to consider afterwards, but I wish at present 
to diBtinguish Wfetween local action on a surface, and spi.'cific 
action on a gland, exerted from the blood. Many substances 
nsed as purgatives are capable of absorption, and are absorbed. 
But it seeras that they are not fit to remain in the blood; and 
after passing round in the circulation, they are expelled by the. 
depurative force at a point near to that at which they pi 
vioiialy entered by the laws of absorption, namely, the mucoi 
surface of the bowels. They are most commonly expelled by' 
the glands of this surface somewhere in the lower or fcecal 
portion of the intestinal canal, whicli is more engaged in secre- 
tion, but less active in absorption, than the upper part. TJ 
inoreaaed secretion which they excite causes peristaltic aciioi 
which expels both it and them, so that they cannot again 
absorbed. 

Such a sjiecific Cathartic would be capable of acting thus' 
introduced into the system at any point. Castor Oil and Orol 
Oil, whether received into the stomach, or injected into 
veiOs, or introduced into the system at any part, equally pi 
duce purging. So also do Khubar.b, Aloes, and Senna. Tl 
principles of these medicines have been detected in the bit 
by Tiedemann, Gmelin, and oLliere. Colocynth and Elaterii 
have also been pi'oved to act specifically.* 

It is to be inferred, both from analogy and direct experiraea) 
that other resinous Cathartics, as Jalap, Scammony, and Gi 
boge, act also from the blood. It has also been shown thi 
both from actual experiment and from a consideration of tl 
laws of the process of absorption, we must conclude that 
line Cathartics are absorbed into the blood before thoy ca 
purging. 



tha.^_ 
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But we have now to do willi Cathartics that act by topical 

irritfttion. Which ai-e they? I believe that the same resinoiia 
Cathartics which have the power of acting specifically, may 
liave, especially when in large dosea, a double action. It hafl 
.'been sbowa thut resins are difficult of absorption ; and wholher 

ley be absorbed or not, we know that they must irritate the 
intestinal surface, from the violent griping which often nttends 
their operation. Thiis, Scamraony does not a«t so well, and 
does not gripe, when the bowels are lined with muciia. Gam- 
boge and Eupborbium are irritant in an extreme degree, and 
are therefore' too dangeroas for general use. The powder of 
Euphorbium resin has been used as an Errhine, for, by irritating 
the mucous membrane of the nose, it increases its secretion. 
This illoalratea the operation of irritant Cathartics, A great 
part of the fsecea is secreted by the mucous membrane of tlie 
bowel. This secretion a Cathartic may increase by mere contact 
and irritation ; or, being also a specific agent, by absorption and 
elimiDation likewise.* 

Some Cathartics employed as Vermifuges, as the haira of 
Mueuna pruriens, metallic Mercury, and Tin powder, cannot 
absorbed at all, and must act solely and altogether by irri- 

iion. 



These Vermifugeii, or Anthelminnti 
purpose — thnt of Lilting and eipallii 
Cotliartic miij be used to expel them. 
be conjoined with a niedii 



\er that it irill lie more eosIlT dihloil>ro(|. For thia purpose the n 

hie Fern, Knuiiim. and the bnrk of the root of PunicgrBnale, linvo been 

i with HdTHUluge Id the case of Utpc-worm. Anoirideii iire situuled Inw 

n the Intestine, nnd ma; be dislodged b; the use.of an enemn, as of 




». ore employed for b, strictly loonl 
g intestinal worms. Anj powerful 
But such an agent ehoold generally 
ids directly ti> kilt the pamnite ; for 



often very effieiicious ii 
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wliioli tend to pass by absorption into the blood, and thus to act 
ou the system at large, may at first, as far as they are capable 
of so doing, exert a topical action on the mucous membrane 
which they iiave to traverse. This, like the skin, is supplied 
with supordc;a' nerves, which may be functionally excited by a 
etinuilar.t. dopressevi by a sedative drug. Such an action is very 
tran.-^ient, :\s the agent which causes it is on its passage else- 
where, M-^re^Dver, the muscular fibre which forms so integral 
a part of these membranes, as well as of the glandular ducts 
with which they are plentifully sown, may be constringed and 
made to cvmtrac: bv an astrinjjent medicine. 

Of the great luimber of agents which may act locally in this 
wav. there are bu: lew which exert anv marked influence, or 
which rt\|uire notice here. We may arrange them under three 
divisions : Muco-Stimulants, Muco-Sedatives, Muco-Astrin- 
gents. 

C. 1. Afuco-Stimulayits, — The volatile oils and pungent prin- 
ciples of the spices and arv->matic vegetables are employed for 
their lovwl action on the mucous membranes, under the names 
of Cordials, Carminatives, vie. Alcoholic drinks, and Ammonia^ 
exert the same stimulant action in a higher degree. 

In indigestion, arising from a tlaccid and atonic state of the 
coat of the stomach : in flatulence and colic, depending on a 
similar weakness and want of enerirv of the mucous membrane 
of the intestines, a cordial, bv stimulating at one and the same 
time the motor and sensorv fibrils distributed on either surface, 
may promote a healthy reaction.* Such a medicine, too, may 
be used to correct the griping tendency of an irritant cathartic, 
or even to check diarrhcea when depending on a want of tone. 
Wine, Cinnamon, Cardamom, Nutmeg, Ginger, are examples 
of such agents. They should not be used when there is any 
condition approaching to inflammation, as acting on a suscep- 
tible surface they tend to irritate. (See note.) 

* Such stimuUti«^n, when cftirie^l to a point thut cannot he borne, becones irrt*. 
InfifM. The n^nt then eaustes voinitins or purging, aecording to the maeous rarfaett 
on which it act*. Irritant emetie«, and irritant cathartics, on account of their sp«oial 
importance ami peculiarity of action (which is striotljr li>cal). have been alreadj 
iep:irateljr eonsiilereil. It may be obserrcd that many irritants are in bo caae acim- 
«lant«. (beo notty p. 99.) 
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C. 2. MucO'Sedatives. — There is a class of medicines, ised in 
Crastrodynia which seem to act locally on the sentient nerves or 
surface of the stomach (and, more rarely, of the bowels) in the 
same way as Aconite acts on the superficial nerves of*the skin, 
or a plaster protects from irritation a painful ulcer. Although 
the majority of them are subsequently absorbed, yet, in order to 
exert this particular action, it is not necessary that these should 
pa.S8 beyond the substance of the stomach itself. For the ano- 
dynes thus used do not seem to have any special or peculiar 
tendencies towards the stomach nerves. If introduced into 
the blood elsewhere, they would not pass the nerves of the stom- 
ach in so concentrated a form as when coming directly from 
the mouth, and thus would not be so useful as stomach -anaes- 
thetics. Thus, this action depends upon local contact, and is 
80 far a local action. 

Hydrocyanic acid, Creasote, and Nitrate of Bismuth, are the 
most useful of the medicines which control pain in the stomach. 
Of these three, two only are strictly sedatives, the other is a 
mechanical agent. The first two are subsequently absorbed, 
and pass into the blood. 

Hydrocyanic acid and Creasote are general sedatives, and 
act locally as anaesthetics or anodynes to the nerves of the 
stomach. Opium, Belladonna, Chloroform, and other ano- 
dynes, may operate in the same manner. As these med- 
icines are rapidly absorbed from the stomach, when used in 
painful aflections of the bowels they can only act from the blood. 
Opium, the best anodyne in intestinal affections, probably oper- 
ates in this way, as its beneficial influence is coincident with 
its other effects on the system at large. 

The Nitrate of Bismuth is a very insoluble salt. It passes 
down along the mucous surface of the intestine, and is not ab- 
sorbed. Being insoluble, its action is quite confined to the 
mucous surface. It may be given safely in very large doses (as 
3j, or more,) and it is probable that its anaesthetic action is 
simply mechanical in nature, and depends upon its affording a 
soothing sheath to the irritable and painful surface of the stom- 
ach. So that it is only by covering this, and not at all by an 
influence on the stomach nerves, that it operates as a local 
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anresthetic. In the bowel also it sheathes the snrface, and 
absorbs irritating fluids. It is not a true astringent, and coun- 
teracts certain forms of diarrhoea in something the same manner 
as chalk. • 

Monneret also believes its action to be purely local. 80 do Troaraeau 
and Pidoux. Monneret has given as much as .^j daily without ill effects. 
Lussanna likewise has prescrihed large doses, but he considers that a part 
is absorbed, being rendered soluble by the acid fluid of the stomach. It 
is just possible that this might occur in some conditions of the system, 
and peculiar states of the gastric secretion ; but I think eyen this yery 
improbable. It covers the coat of the stomach, and hinders the excretion 
of gastric juice. And all the cachectic symptbms described by this writer 
as having fallowed its long use may be explained by this obstruction to 
the digestive process. A strong argument against its absorption is 
derived from the fact that it can never be discovered in the urine. 
Lussanna accounts for this by supposing that as soon as it enters the 
blood, the Bismuth is precipitated by the alkaline chlorides in thai 
fluid, and thus, being rendered insoluble, is incapable of excretion. But 
■what would become of the patient if precipitations were thus to take 
place in his blood ! — Gazzetta Mtdica Italiana Federativa Thscana, 1852, 
p. 44. 

Orfilrt bpHeved in the absorption of Bismuth, but his results are probably 
explained by his having made use of the ternitrate, instead of the insoluble 
salt of which we are speaking. Mialhe is of opinion that the latter, though 
dissolved (?) by the acid liquid of the stomach, is again decomposed by 
alkaline fluids in the mucous tissue before it can be absorbed. 

(7. 3. Muco- Astringents, — In a lax condition of mucous mem- 
brane, with a tendency to profuse secretion, a cordial or stimu- 
lant may do good indirectly by exciting the nerves, which react 
on the muscular iSbre, causing it to contract. But an astringent 
medicine, while traversing the gastric or intestinal membrane, 
may operate directly on the muscular fibre' itself, so as to pro- 
duce this contraction. (See Astringents.) A topical astringent, 
as Alum, Sulphate of Copper, Acetate of Lead,* Nitrate of Silver, 
or Tannin in the astringent vegetables, may check a profuse 
secretion from the stomach (Pyrosis), or an excessive flux from 
the intestine (Diarrhoea), because its action on muscle diminishes 
at the same time the calibre of the bowel itself, and the calibre 

* The prolonged use of lead oaases a conditioD the reverse of oonstriotion, t. «., 
paralysis of the mascalar fibre. 
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of each muscle-girt gland-orifice through which this secretion 
ia poured out. As is the case with ihe stimulautfl and sedatives 
above racutioned, 80 with these astringenta: their lotail actiuii 
here coincides in all respects with their action at other parts of 
the body after absorption. They conform precisely to the rule 
of the Fifth Proposition ; they reach the part on which they 
operate. That part is now Lhe mncoua surface with which ihey 
first come in coniact. It might seem that they sliould act here 
more powerfully than anywhere else. But it is by no means 
always so. Tiiere are two things which prevent it. Inasmuch 
as this surface is by its position accustomed to bear witli com- 
|iarative inaeuaibility all variety of impressions ; by reason also 
that these agents are on their passage towards the blood, and do 
not remain here, it follows that they frequently produce less effect 
on the mucous membrane than on those distant, parts at which 
they arrive in but small quantity. Yet, of course, when taken 
ty the mouth, they produce a greater impression on this par- 
ticular surface than they would if introduced into the system 
otherwise. 

I have already alluded to Nitrnteof Bismuth, aa acting as it qinMi-aHtrin- 
iDt b) the mucuuv surfaL'o of the intecitine, alcbciagh appuretilly itiuapalile 

of absorptiuQ. It has been u»ed vrilh advantage in dinrrfaoea, and is highlj 
noummendcd by Dr. Theupbllus Tbompeon in the dlarrliica of Phthisi.i. 
Jt absorbs acrid fluida, and protects ths irrilable surface. Chalk is useH in 
fiatrhcea in the same way, but adds En the abuTs operation a puner of neu- 
ilicing ocidit;. 

All true nenroticB and astringenta, being soluble, are absorljod; and when 
ej not on tlio inucouH glands of the intestines may of course do so other- 
isR than b; local contact fnim without, reaching them fram the blood 
ithout having passed down along the mucous tract beyond the stomach. 

II has lieon supposed by M. Polsseuille and others that the action of 
'Opium in confining the bowels is to be attributed to a power of uhecking 
tlio process of end""" osis, suid to be possessed by a solution of Morphia. 
I oball nflerwardii fMin my reasons for discrediting this explanation. 
( Vidt Chap. IV . Art. Upium.) 

Thus, we have concluded the list of substances which seem 
to act locally ou the mucous surface, without passing into the 
Wood. 

Ilaving previously endeavored to explain the various modes 



108 ACTION OF MEDICINES. 

in which medicines are absorbed and pass into the blood, and 
having now defined the action of some few before absorption, 
the greater part of our investigation remains still to be accom- 
plished. The actions of medicines in the blood, and their various 
and complicated operations in the cure of diseases, have to be 
traced out, and, if possible, accounted for. 

The remaining six Propositions concern the behavior of 
medicines after their passage into the blood. The first two of 
them are comparatively unimportant. The fifth is merely an 
extension of the First Proposition, in which the same rule is 
applied to the blood which was there proved of a surface, and, 
indeed, follows in part from the latter. The Sixth Proposition 
defines three kinds of changes which certain medicines are liable 
to undergo during their stay in the system. 

Prop. V. — That the medicine ^ when in the blood j mttst permeate 
the mass of the circulation, so far as may be required to reach 
the parts on which it tends to act. 
That there are two possible exceptions to this rule, 

a. The production of sensation or pain at a distant point. 

b. The production of muscular contraction at a distantpoinL 

We might already have concluded that, as a general rule, it 
is impossible for medicines to exert their primary action on a 
remote part by nervous or any other agency, but that they must 
actually reach the part which they affect, by means of the circu- 
lation. The experiments, already quoted, of Magendie, Blake, 
and others, show that even those medicines and poisons which 
tend most powerfully to influence the nervous centres cannot 
act by nervous connection, or without being allowed to pass on 
in the blood. They must actually reach the brain before they 
can act upon it. The circulation of the blood is sufficiently 
quick to allow of this. 

The action of nerve-modicines when applied to a part, being 
similar to that which follows their absorption, would alone 
render it highly probable that in the latter case they reached 
thfi part in the blood. Thus. Morphia, Hydrocyanic acid, 
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Chloroform, and Aconite, benumb the superficial nerves ; Bella- 
donna, dilates the pupil; Calabar Boan contracts it; Strychniii 
augments muscular irritability; whether locally applied or ad- 
ministered through the stomach. 

Neurotic medicines have even been detected after death in 
the parts and organs which they influence. Thus, Alcohol has 
been found in the brain, and Lead in the spinal cord and 
muscles. 

From these various facta we may conclnde that, however near 
these remedies may be brought to that part of the nervous sys- 
tem over which their power extends, whether it be centre or 
periphery, they do not in general affect it, unless they are allowed 
to reach it. 

And what is proved of nerve-medicines holds good still more 
obviously with medicines that act on the blood, and on blood- 
disorders. Nearly al! of these have been found to exist in the 
blood, and to pervade tbe whole mass of the circulation, wher- 
!ver at firet introduced. 
The glands of the body form a third case in which we require 
' proof of actual local access. This matter will be discussed 
I when we have to consider the subject of Eliminative Medicines, 
I when I shall attempt to show that the majority of those medi- 
cines actually pass through and are excreted by the glands 
which they affect. When Mercury is chemically detected in 
the secretions of the liver and bowels; Sulphur in that of the 
I skin; Turpentine and Copaiba in that of the kidneys; itiscvi- 
' dent that these sultatances must have reached bodily the glan- 
dular organs to which their action is directed. 

Astringents are medicines which from the very nature of their 
I action — apparentlya chemical one — cannot operate at all with- 
I out touching the muscular fibre, which they cause to become 
I contracted. 

But in laying down this rule of the necessity of local access 
\ for the production of the primary* efi'ect of a medicine, we must 
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be careful that wo do not make it too absolute. 'So proper me- 
dicinal action can be conducted along a nerve-fibre. But in 
saying that no action at all can be propagated by the agency of 
the nervous system, we do not make proper allowance for the 
vital properties of nerves. The vital nature of common nerve- 
fibre is such that two actions can be conducted along it — an 
impulse producing sensation, or an impulse producing muscular 
action, at a distant point. It is known that an impression on 
the terminal extremity of a sensory nerve is capable of pro- 
ducing either sensation or motion at a distance, by what is 
called reflex nervous action. Though this impression must pass 
through the brain or spinal cord, yet these centres are not appre- 
ciably affectedi by it. Now, it is possible, though it does not 
often happen, that the action of a medicine on the extremity of 
a nerve may cause this distant action, without that medicine 
reaching the part at which it is manifested. It is obvious, too, 
that such a medicine as Strychnia may cause contractions of 
muscles at a distance from the brain and spinal cord, by stimu- 
lating those centres. Here the proper action is on the centre; 
it is this nervous centre that stimulates the muscles, not the 
medicine. 

Having made allowance for the physiological characters of 
nerve, we must also take notice of the vital properties of mus- 
cular fibre. We sometimes find, especially in the case of un- 
striped muscle, that when one part of a muscular organ is caused 
to c(Mi tract, a wave of contraction is propagated along the fibres; 
and this action may even be extended to a neighboring muscle, 
either by contact or sympathy. In one or two cases it seems 
that muscular contraction may occur in this way as the result 
of the action of a medicine 

We will now consider separately the two exceptional cases. 

a. A medicine may occasionally produce pain or sensation at 
a distant party without reaching that part. We often find that 
a morbid action at one part of the body is capable of producing 
pain or uneasiness at another distant part V)y a reflex nervous 
action. We are familiar with instances of this among the symp- 
toms of disease. The pain in the knee which occurs in disease 
of the hip-joint; in the left arm, in some cases of heart disease; 
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■ad in the right eliouldcr, in diaordera of the liver, are ex- 
amples. Cpruin impressions on the surface of the Blomacli may 
cause audi a reflex pain. Swallowing a piece of ice will aorne- 
timee produce pain over the brow; and it is likely tliat the 
headnclie wliicli follows over-eating, or a large dose of a Ionic 
medicine, may result in a similar way from mere irritation of 
the stomach. Any irritant, as a sohition of Iron, Arsenic, or 
Zinc, wOI do the same. Tlie action of a violent purgative will 
cause headache while it lasts. Although we cannot deny the 
poseibility of other actions of the same kind, yet there are so 
few medicines which, in ordinary and safe doses, are capable of 
producing pain in any way, (hat it, becomes difficult or irapoa- 
aible to adduce a satisfactory example of an agent wliich operates 
on distant parts in this mannerwben in the blood. 

b. A medicine may occasionally produce muscvlar contraction 
at a distant part, without reaching that part. This may be 
done in two ways; either by a nervous action, or by a propaga- 
iion of the contraction from one muscle to another in its neigb- 
Itorhood. Of the first We have a good example in the convulsive 
contractions produced by the action of Strychnia on the nervoas 
centres. It may also follow an impression on a surface. Thus 
e have already seen that the irritation of the mucous membrane 
of the stomach, and probably of the filaments of tho Vagus nerva 
distributed in it, which precedes the act of vomiting, may cause 
the contraction of the muscles of tho abdomen. 

The propagation of contraction from one muscular organ to 
another appears to take place in the case of violent purgatives, 
Jiartieularly some, as Aloes and Savine, which act on the lowest 
portion of the large intestine, exciting it to a peristaltic contrac- 
tion, — whose action may thus be extended to the contiguous 
TIterua in the female, causing it also to contract. This renders 
the employment of such medicines dangerous in cases of preg- 
nancy, as tending to produce abortion. In other cases these 
agents may be useful ; for by the irritation and congestion which 
)W3 this action on the Uterus, they may cause the appear- 
«nce of the menstrual secretion when deficient or retained, 
This also is the result of an action on a surface. 

Kow, though in such cases the action of a medicine seems to 
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De continued from the part where it is situated to a distant 
point, there are altogether but few examples of such an action 
by. a remedy in the blood. Yet, though it is not reasonable to 
deny the possibility of such a thing, such instances are certainly 
rare, and, being cases of the manifestation of their vital proper- 
ties by nerve and muscle, rather than of the proper action of a 
medicine, must not be considered to invalidate the above Propo- 
sition, which, as a general rule, is of considerable importance. 

Prop. VI. — That while in the blood, the medicine may undergo 
change, which in some cases may, in others may not, affect 
its influence. That these changes may be — 

a. Of Combination. 

b. Of Reconstruction. 

c. Of Decomposition* 

Before advancing to the consideration of the modes in which 
medicines operate in the cure of disease, it is of importance to 
mention that some of them are liable to undergo changes in the 
animal organism, because in particular cases these changes may 
materially affect their action, and in all cases they have some 
bearing upon it. With a view to this point I have divided these 
changes, somewhat arbitrarily, into three kinds, — of which the 
first does not hinder the effect of a medicine — the second may 
alter it slightly — and the third entirely changes or neutralizes 
it. Some of these changes have to be considered more at length 
in the progress of the Essay, so that here I will only give an 
outline of them. 

Changes of combination, — The chief, and indeed almost the 
only way of detecting changes in medicines, is by taking notice 
of their effect upon the composition of the secretions. 

Now, ill the blood we have a slight excess of alkali ; in the 
urine, an excess of acid. Acids and alkalies are often given as 
medicines ; and as it is not right that there should be much 

* "Most remedies nre subject to chemical changes during their passage through the 
animal system. These chan;;ed are reguluted by ordinary chemical laws, they mny 
therefore be foretold, and even made available in the cure of diieaae."— JftaM«, 
VArt iU Formuter, 
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excess of eitlier in the blood, both are generally soon neutralized 
iu the ayatem, and reduced to salts. This may sometimes occur 
before absorption, but perhaps more often after it. Now, it may 
aeem strange for me to say that this neutral izatf on does not 
destroy their influence. But it really does not; for in being 
neutralized they diminish in the blood, and in the system gen- 
erally, the quantity of basic or of -acid matter, and thus tend to 
alter the action of the secretions. Though an acid may combine 
in the blood with Soda, or with salts of Soda, yet by so doing it 
causee an excess of some other acid, probably an animal acid, 
which, being set free, acts on the secretion of urine much in 
the same way that the first acid would have done. (It is easier 
to render the urine alkaliue than to make it acid, for two reasons: 
first, 8S I shall show hereafter, an acid may pass out through 
other glands besides the kidneys ; and secondly, an alkali is Dot 
BO easily neutralized, either before or after absorption, the blood 
being already more or less alkaline. Or, granting that an 
alkali when in the stomach may combine with lactic acid, the 
lactate afterwards becomes oxidized in the blood, and a carbonate 
paJ^ses into the urine.) 

A large quantity of acid would easily overcome the feeble re- 
action of the blood, and thus, by remaining free. Sulphuric and 
other acids ai-e enabled to act as astringents on certain of the 
glands. 

Other changes of combioation have already been shown to 
take place during the process of absorption. Weak acids may 
be set free from their salts by the acid of the gastric juice, aa 
Hydrocyanic acid is liberated from cyanides, oo which account 
they are so poisonous. Alkalies and their carbonates are more 
or less neutralized by the stomach acid. Substances soluble ia 
alkalies are probably absorbed in such solution. Phfjsphorus, 
under the influence of the intestitial alkali, combines with the 
elements of water to form hypopbosphorus acid and phosphu- 
retted hydrogen. In the same manner, Sulphur becomes 
absorbed aa a sulphuret and hyposulphite, and Arsenioua acid as 
an arsenite of an alkaline base. Iodine passes out in the urine 
as Iodide of Sodium. Calomel, Chalk, Magnesia, and metallic 
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oxides, as weU as other insoluble medicines, are taken up in th»^ 
Boluble form, in which only they are capable of acting. 

But we are now concerned with medicines in the blood. lo! 
this fluid there must occur certain reactions between the albumen." 
and Baits of the natural blood on the one band, and the medioina' 
DOW introduced on the other. Processes are here completed, 
which may have commenced, or been partially accomplished, in 
th_e interval preceding or during the act of absorption, 
p. 73.) Metallic salts may undergo precipitation with albumen, 
but the albuminate is again reduced to solution by the alkaline 
blood, (By the intervention of some such reaction, the oxides, 
of the metals escape being thrown down in the insoluble form 
by this alkali,) The salts of Silver, Mercury, Lead, which ar» 
precipitated by an alkaline chloride, are probably again dissolved- 
by the agency of an excess of such salt existing in the blood. 
Mialhe considers that this formation of a soluble double chiorida 
takes place before absorption, but I do not think that the chlo- 
rides of the intestinal fluids are in sufficient amount to carry out 
such a proceeding (p. 81). And even these statements as to the 
chemical actions of the blood must be for the most part con- 
jectural. We do not know how far the vital forces, as well as 
the viscidity of the plasma, may exert a retarding or controlling 
power over such chemical tendencies. 

Some "substances are recombined while passing out of the body. 
Decomposing matters, in the intestines and in the saliva, causa 
the formation of Sulpburet of Iron while chalybeates are taken, 
which blackens the fraces;* and of Sulphnret of Lead, when 
lead is taken for some time, producing the well-known blue line 
on the gums. 

Changes of reconstruction. — The elements of a bmly may be 
disturbed in the system, and combined together anew, without 
any material or apparent alteration of its properties. Probably 
many changes of this kind occur, but only some isolated in- 
etances have been veriGed, Thus, Tannic acid, acquiring' 
Oxygen, changes into Gallic, Benzoic and Cinnamic acids are 
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converted into Hipparic acid, which passes out in the urine. 
Turpentine changes into a volatile oil, which communicates to 
t!ie urine an odor of violeta. Saiicina changes into the fragrant 
Oil of Meadow-sweet. Ferridcyanide of Potassium is converted 
in the system into FcrrocyanJde, Some of these changes will 
be afterwards con3iJert;d more at length. 

Changes of Jscompoeition. — By this I mean such a disar- 
rangement of elements as shall neutralize or reverse the action 
of a medicine. 

There is free Oxygen in the blood, and the most important 
change to which all organic suhatances are liable there is 
oxidation. 

This probably occurs in many cases. It always takes place 
with the starchy elements of the food, and with those parts of 
the nitrogenous tisanes that have done their work, and are pre- 
paring to he excreted from the body. These hitter pass out in 
the renal secretion in the form of Urea, Uric acid, &c. If re- 
introduced into the system, Urea again passes out unaliered 
into the urine, hut Uric acid is still further oxidized, forming 
Urea and OxaUc acid, the latter being excreted in combiaation 
with Lime.* 

Carbonated drinks also cause an increase of Oxalate of Lime 
in the urine, part of the free Carbonic acid being oxidized into 
Oxalic acid. Some mineral compounds undergo oxidation ia 
the system ; as Sulplmret of Potjisaium, which passes into the 
urine as Sulphate. This probably happens also to many ori^anic 
principles. For example, SaUcioe changes in the biood into 
Hydruret of Salicyle, which, Uke so many other substances 
similarly produced, passes out in the urinary secretion. f 
Hydruret of Benzyle (an odorous principle which forms the 
bulk of the essential oil of bitter almonds) is changed into 
Hippuric acid.J 
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By this oxidation Wbhler baa proved that the fla.ts of t 
alkalies with vegetable acids are chaoged in the blood ii 
alkaline carbooatea. From being first neutral, they become nowB 
alkaline in their reaction, and affect the urine in the same varf 1 
as free alkalies. 

{ Vide Hcsmatica, ord. Adda, AUcalia, Tonica, Solventia.) 



ions of medicines in the blood. J 
ning Propositi ona. 
ic8, acting primarily in tbeJ 



We have now to treat of the actio 
These are recited in the four remain 

The seventh treats of HEematic 
blood. 

The eighth treats of Neurotica, passing from the blood to the 1 
nerves. 

The ninth, of Astringents, passing to muscular fibre. 

The tenth and last treats of Eliminatives, which pass out of 
the body through the glands 

Pbop. VII. — That a first class of medicines, called HjEMATICS, \ 
act while in the blood, which they influence. That their \ 
action is permanent. 

1. That of iliese, some, called Restoratives, act by supply' 
ing, or causing to be supplied, a material wanting, and 
may remain in the blood. 

2. T)iat others, called Catalytics, act ao as to counteraot TJ 
a morbid material orpi'oeesa, and inuatpass out of the body, i 

Supposing that a medicine has fairly passed into the bloody I 
and circulates round with it, there are now two ways in whiah'fl 
it may behave itself. 

In the first place, it may have a tendency towards some tis- 1 
sues or parts of the body, on which to exert its powers, as the I 
nerves, or the glands, or muscular fibre, and may use the blood ■■! 
only as a vehicle by which moat readily and easily to attain to "J 
these. Such are Neurotics, Astringents, and Eliminatives. They 1 
may not affect the blood, but they must pass through it. 

But there is another and still more important class of medi- 
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cines, whose action is particularly directed towards the blood 
itself. The blood, after their action, is different from what it 
was before, It may be a change for the better or for the worse ; 
bat there certainly is a change. Medical authors, with few ex- 
ceptions, have been very backward to acknowledge the existence 
of medicincB of this description. But even those who would 
fain have classed all medicines as stimulanta or sedatives, differ- 
ing only in the kind or degree of their action on the nervous 
system, have in many cases been obliged to confess that there 
IB a set of remedies which they call "Alteratives," whose action, 
though slower, is more certain and more durable than that of 
the former. It is allowed that they alter the condition of the 
blood. To suppose that they do so by first influencing the 
nerves, is to adopt a circuitous and uncalled-for explanation. It 
is proved that they pass into the blood. It ia known that when 
actually applied to nerves tliey do not affect them. From these 
considerations merely, without further evidence, it would seem 
tolerably clear that they act by influencing the blood itself, 
simply and solely. But this it will be my business to prove 
more at length directly. 

Such medicines, then, I have designated Hicmatics, a simple 
and expressive term which has been used by others before me. 

Congidered an nzento in Ibe hands of the practical phjKiciBii, Hieniatica 
m&y he said In dilTer from ibe three other claasea of mediciDes ib two im- 
portADt [larticulars. (1) The; act on the blood, and on the sy ate m genernllj. 
They therefore are of use U> eonlroi or cure dUeatrt, in -which usually the 
Bystem is ut fault, and not a part of it only. But the others act on certaiu 
parts of the system, and are directed agfttnat certain conditions of thoie 
parts. They control tymptnma. (2) The medicinal acti<iii of Biematics ia 
ehiefl; shown in morbid conditions of the blood or sjiitem ut large. It \% 
not evidenced upon a healthy man. The onlj exception to this occurs id 
the case dF Alimenli, or articles of food, the first orderof Restorative tlte- 
inaticB. And even thia exception is rather appiirent than real, for in faot 
Hunger and Decay must he considered aa diseases, and food as medicine 
given to cure them. Ilffimatios then do not evidence their proper action on 
& healthy mnn. But remedies of the three other claases, produoing changes 
or affections of particular organs or parts of the body, and not absolutely 
requiring a diseased condition of llie organ before such cliauges can b« 
effected, do accordin(;ly exert their action upon a healthy man. I have 
ftlreadj alluded to this action on tlie healthy system as being named by 
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most writers Fhyiiological action. It is Tlierapeviical action, or operation 1 
on n di^eoKed system, nliich ia most borne in vieir m my armngemeiit. 
is allogetbcr of most impurlaiii^e to us. For if we desire to cure dWnse, wft'J 
must consider medicines as acting on disease, llnving first diwoveriMi tiieit- 1 
therapeutical principle of QCtioii, then ia our time to epenk of tbdr opertb- V 
tion on tie healtb; body, aod to inquire bow fur tbU wording re'embb 
coincides with the former. Andwn shal] then find, as I have ju<t snid, tliot 1 
the pbjgiohiRical and therapeutical netionsofHtcmatics are different. Oivei 
to a hetillhy man. they are either inoperative or poisonous. That which ii 
• small Aii»e ie remedium to the sick, mny bavo to be given in a large dose I 
to he vtticnum to the heallby. Thus, Aoids and Alkalies, given in si 
doaes to a hcullby man, produoo little or no effect; given in large doses, 1 
tbey cause wasting ; whereas Arsenic, Mercury, and the Catiilylics gcD.- j 
erally, are always more or less poisonous in a healthy system. But snppoao J 
the existence of certain diseased conditions, and tbe case is chnngcd. The [ 
ftlkali ia reqnired to neutralize an abnarm&I acidity ; and the Mercury cuuo- I 
teroote in the blood the syphilitic poison, So that the therapeutical ue 
Ilramaiice differs from their physiological action, inasmuch as it demands 
the prc-eiis(encB of some speoinl condition of Ihe system. But with the 
three other classea the cn.<>e is different. Although their action is doubtless 
much modified by particular states of the organa, yet they act similarly o: 
the nerves, muscular fibre, and glands, whether these ore in a state o: 
health or the contrary. Opium will stupefy the brain, and Digitalis weaken . j 
the heart, as well in healthy ns in diseased systems. The thorapeutio ub« ] 
of Neurotica, Astringents, and Eliminalives. is not to counteract blond di» 
easp", bnt local symptoms; to control morbid aifei'tions of the various organs, 
by their power to produce affections of an opposite character. 

It ie obviously necessary that a medicine of this claaa sLould 
be absorbed. 

Some of them tend in the end to act on the nerves or on the 
glands, not merely indirectly, but by bodily contact. But, what- 
ever thair subsequent action, they exert a primary and apparent 
influence on the blood itself. A little reflection will convince us 
that these remedies are more efficient than any others that can 
be selected out of the armory of physic. | 

It is easy and satisfactory for the time, to allay nervotia ex- ' 
citeraent by employing a sedative, or by using a stimulant to 
communinate to the system a temporary strength. It is easy 
to knock down an inflammation, or to evacuate morbid homors, 
by stirring up the glands with a powerful eliminative. But 
these are all at the best but temporary measures. Unless the 
exigency be also of a temporary character, the disorder inuy 
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^ Boon return with unabated violence; again is the patient bowed 
^^M down by Us strong hand; again is the fatal termination senn 
^^M looming in the distance but too distirictly. Then has the phy- 
^^■' Bician to call to his aid more potent means, remedies of more 
^^M permanent and certain efficacy. The disease is in the blooJ — 
^H ever circulating, breeding, nnd destroying. It Is there that it 
^^M must be met; let the pbysiciaa utrike boldly and warily tliere, 
^^M if he would effect a cure. 

^H These medicines, then, act in the blood. How they. do so, 

^^M and in what way they prove of use in the cure of disease, I shall 
^H next have to show, while attempting to prove the proposition in 
^^B which I have briefly stated this mode of operation. 
^^M Ha^raaticsare very numerous, and very important; I shall thus 

^^1 devote some space to their consideration. But I must first lay 
^^1 down a broad disCincLion between the two divisions of Hiematio 
^^B medicines. The diseases in which they are used appear all to 
^^1 originate in the blood, however they may manifest theraselvea. 
^^M In the first place, some of these diseafles originate in a want 

^H of some principle or con.'!titnent of the blood, which want causae 
^H an aberration of the vital functions. 

^M Thus, in antemia, there is a deficiency of the HEematosin of 

the blood-corpuscles, In simple debility a want of a similar 
nature probably exists. In rheumatic fever and other disorders 

Ian excess of acid is formed and eliminated, possibly from a want 
of the alkali by which it should be neutrahzed. In common 
inflammatory fever there is an abnormal oxidation of the Pro- 
teinat:eous compounds, possibly connected, as wo shall see here- 
after, with some failure in the supply of the principles which 
are the proper food of the oxygen. In diseases causing urinary 
deposits there is a want of those principles which should natu- 
rally retain them in bolution. In typhoid and other fevers there 
is said to be an excess of basic matter, and a deficiency of acid, 
in the blood. In pulmonary phthisis there is a deficiency of 
fat in the system. In the latter stage of malignant cholera there 
is an absence of watery particles in the blood. Some suppose 
that in scurvy there is a want of the salts of Potash in the blood. 
These diseases, then, in some of which the want is proved, in 
othera more or leaa hypothetical, may be treated by medicines 
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which supply the deficient matter, and thus restore a right state 
of things. They may supply it to the blood directly, or else 
cause it to be generated there. The former of these modes of 
restoration seems to be the most frequent, and may possibly, 
when we shall know more of such matters, be found to occur in 
all cases. This division of Haematics I have named Restoratives 
(Restaurantia). Their action, as we shall see, is in some cases 
apparent, in others more obscure. They restore the blood 
directly to its proper condition, if there is only a deficiency, but 
they do not in general seem to have the power of counteracting 
any morbid or active material that may exist in the blood. Nor 
do they, except in large doses, exert themselves any peculiar 
action on that fluid. In these respects they differ from the 
other division of Haematics. They also differ in another impor- 
tant character. Each Restorative has in healthy blood a sub- 
stance analogous to or identical with itself: it replaces this 
when deficient. 

Not so with other Haematics. There is in general nothing in 
the blood corresponding to them — or if there be in some cases, 
they are not introduced with the intention of supplying its want. 
Thus, restoratives may remain in the system, and are intended so 
to do; but these may not remain. They must pass out. In so 
doine: thev come under the head of Eliminatives, or that of 
Astringents. This is their secondary action, distinct from their 
primary and most important operation. What, then, is the 
curative action of these remedies ? 

A large class of diseases depends on the presence in the blood 
of a morbid material, or, what amounts to the same thing, on 
the constant working of a morbid process in that fluid. Some 
of these, as the eruptive fevers, will run' a certain course and 
then come to an end. These we cannot generally stop, but can 
only alleviate. But others, more in number, and more com- 
monly met with, tend naturally to run on for an indefinite 
period, unless by any means we can arrest their progress. Some 
depend on a contagious virus, communicable from one person to 
another, as Syphilis. Some, as Ague, are dependent on atmo- 
spheric or terrestrial influences. Others are due to some de- 
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rangement of the aocoodary afisimilativw processes, as Scrofula, 
Scurvy, Gout, and Rheumntiam. Others, again, to causes that 
are i!l undorstood, as convulsive disorders and skin diseases. 
Lastly, some may be caused in many diSerent ways, aa commoa 
inflammatory fever. 

The object, in the treatment of such diseases is to obtain in 
each case some remedy that shall be able to counteract this pro- 
cess, that shall destroy the morbid influence at work, ar:d thus 
restore health. Medicines that are used with this intention 
form the second division of Haematics, which I have named 
Catalytics (ditalytica), from a Greek verb, aignilying to destroy 
or to unbind. 

Now though I have a probable hypothesis to advance as to 
the action of some of these, I would not have this considered aa 
more than hypothetical. I would not speak positively of the 
action of any one of them, any more than to say that each of 
them tends to neutralize one or more particular morbid poisons. 

Some have tried to give a general explanation of their action, 
and have talked of it aa if it were easily understood by their 
known properties, I am not of their opinion ; and when I speak 
of Catalytics, I shall give my reaaous for disagreeing with them. 
Each Catalytic has pecuUarities and affinities that distinguish it 
from all others. I have not thought that I could arrange them 
more truthfully than by subdividing them according to the 
diseases which they tend to counteract. How inadequately ia 
the action of Mercury and of Iodine expressed by caUing them 
special atimutanta, alteratives, or absorbents I la it not better 
and more cori'ect to say at once that Mercury is useful in check- 
ing inflammation in general, and in counteracting the poison of 
Syphilis in particular ? and that Iodine is effective in secondary 
forms of the latter disorder, as well aa in Scrofula ? 

These medicines, then, are epecifics-, in so far as they are 
particularly useful in certain disorders, and in those excel other 
remedies; but they are not, in the vulgar acceptation of that 
term, the only medicines which can be employed in such a 
disease, nor is their use to be restricted to it alone. I have 
already said that a Catalytic tends of itself to work out a, 
peculiar proceaa in the blood. For this reason their adminis- 
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tration in heallh generally does harm. They have notLing in i 
the blood corresponding to them; or if so, they are not intro- 1 
duced to supply iia want. Thus they must eventually pasa out I 
of the body. Before doing so, some may act od the nerve 
While so passing out, they may, as I have said, act either i 
Astringents or Eliminativca go the glands. Under these heads | 
their secondary action will be subsequently considered. 

Being thus foreign to the blood, Catalytics do not remain 
there to supply a want, but just long enough to counteract a | 
morbid action, after which operation they should be excreted. 

Such is the difference between Restorative and Catalytic 
medicines. Although so far as this their action is sufficiently 
distinct, yet some caro is required in separating the remedies ia 
one division from those in the other. Sometimes both kinda 
are used in the same disorder. For whenever the action of a 
morbid poison causes any derangement in the proportion of the 
normal constituents of the blood, a Bestorative may become of 
use to supply this defect. Thus a cancerous or scrofulous 
condition may cause a deficiency in the red coloring matter of 
the blood, which may be supplied by Iron. When, as in Gout 
and Rheumatism, there ia an excess of acid in the system, 
partly due to an absence of that basic matter which should be 
present to neutralize it, this may be restored by an alkaline 
remedy. In both of these cases a Restorative may be used in a 
disease which depends on a morbid agency. But otlier reme- 
dies. Catalytic in their action, are of more direct use in such 
disorders. They counteract the original poison, and, striking 
at the root of the evil, instead of correcting the consequences, 
they are more likely to eradicate the disease. 

Some medicines come under both heads, acting in different 
ways in different cases. Thus Potash may be a Restorative in 
Eheumatisni, or a Catalytic in Scrofula. 

The operation of some particular agents is rather obscure. 
I shall have to show how it seems to me that the vegetable 
acids may act as Restoratives lu fevers ; and to explain wliy, of 
those medicines which are used in Inlermittents, I have placed 
Quina among Restoratives, and Arsenic with Catalytics, 

It may be remarked that the fact that Catalytic medicines' 
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produce of themselves diatitict acUoBS in tlie Wood has proved a 
stumbling-block to the disciples of M. Hahnemann, For in 
some few cases their action may, to a certain extent, simnlaLe 
the disease which they tend to cure, and haa thus been con- 
founded with it by thia imaginative observer. This partial 
resembhince is probably due lo the fact that both diaeiiae and 
remedy produce a series of changes in the same set of panicles 
in the blood. If it were not so, the remedy could not meet the 
dise.ise. It would be out of its province, as not acting at all in 
the same sphere. But that the actions are essentially different 
is BufEciently proved by the fact that they counteract each 
other. The remedy, moreover, is often of equal efficacy in 
other different disorders. It has been shown in Chapter II., 
that with regard to Eliminative medicines ihe Homosopathic 
theory ia founded on a raisapprehenaion of facta. 

It must not be inferred, from what has been said on tha 
importance of hiood-medicinos, that I am disposed to agree 
with those who would account for all diseases by some fault 
in the humors of the body. For though we know that many 
cases of convulsive disorder, as of Hysteria, Chorea, and 
Epilepsy, may be reasonably accounted ffer by supposing the 
existence of a wrong in the blood, which has affected the 
nervous system, — yet tliere are doubtless also many nervous 
affections which are primarily independent of the blood, which 
can only be treated by Neurotic medicines, and even then often 
withctut benefit. 

Thtia far I have chiefly dealt in assertions on the subject of 
Hfematic medicine.=^, but I am now about to attempt a thing 
which is more difficult, i. e. positive proof. 

I shall treat separately of Eestoratives and Catalytics ; each 
division will be divided into certain distinct orders of medi- 
cines ; and of eue'.i of these orders in turn I shall attempt to 
prove what is lai'l down concisely in Proposition VII. To 
simplify this proof, that part of the Proposition which relates 
to Restoratives will he divided first into a number of minor 
propositions, which, taken together, imply the original one. 
Each must be shortly proved applicable to each order of 
Restoratives. The same will be subsequently done with Cata- 
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lytics. Having sustained the original proposition to my own 
satisfaction, I shall, in some cases, venture to oflfer an additional 
hypothesis — only as hypothetical — on the action of particular 
medicines. 

Let us now proceed to the consideration of the first division 
of Hasmatic medicines. 

RESTORATIVES. 

The general name given to the medicines in this division 
is founded upon a fact relating to their action, which will be 
acknowledged of most that I have here included — namely, 
that they restore to the blood certain materials in which it is 
deficient.* 

They are divided into six Orders, which are all distinct^ and 
characteristic in their mode of action. 

RESTAURANTIA. 

Ord. 1. Alimenta. 
Ord. 2. Acida. 
Ord. 3. Alkalia. 
Ord. 4. Tonica. 
Ord. 5. Chalybeata. 
Ord. 6. Solventia. 

* It has been already stated that the details of this arrangement are founded npon 
the therapeutic operation of medicines, as used to cure diseases, and not upon their 
phytiological action on a healthy man. Much unnecessary confusion, in works on 
Materia Medica, has arisen from these two different matters being taken into account 
at the same time. Food is the only restoration of wanting material needful to a 
healthy man ; neither is there in such a case any need or opportunity for the counter- 
action of morbid agencies. 

"Medicines," says Dr. Paris, "are for the most part but relative agents, producing 
their effects in reference only to the state of the living frame. We must therefore 
concur with Sir Gilbert Blane, in stating that the virtues of medicines cannot be fairly 
essayed, nor beneficially ascertained, by trying their effects on sound subjects, because 
that peculiar morbid condition does not exist, which they may be exclusively calcu- 
lated to remove.'* — Pharmaeologiaf 9th edition, 1843, p. 133. 

Professor Albers. of Bonn, in his late work on the Action of Medicines, determined 
to adopt their operation in the cure of diseaoes as the text of his esjiay. " Es ist die 
pathologischo Grundlage, welche fiir die Priifung der Arzneiwirkung und Anwendung 
hier in Anspruch genommen wird. Die Wirkungder Arznei im Oesunden, in Thieren, 
das ganze chemische Verhalten dorsclben sind fUr jone nur Erl'iuterungs-lehren, die 
noch keineswegsan sioh schondieAnzeigefUrden Oebrauch in Krankheiten ergeben *' 
(Preface, p. iv.) 
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On revortmg to PropoBition VII., which treats of the action 
of the first class of medicines, it will be seen that what has 
been there stated with respect to the action of Reatorativea 
resolvea itself into the following simple affirmations, or minor 
propoaitioDS. 

m. p. 1. — That they act in the blood, and that their effect in 
permanent. 

m. p. 2. — That tliere are naturally in the blood subatancea 
which resemble or coincide with them. 

m. p. 3. — That they are not of necessity excreted, hut may re- 
main in the blood. 

m. p. 4. — That they are of use when a disease depends on the 
want of one or more materials in the blood. 

It will be seen that the first minor proposition affirms them 
to be HtEmatic medicines, according to the definition given 
before. The second is required ; for if there were not a neces- 
sity in the blood for substances like them, they could snpply 
nothing. The third also la necessary ; for if they were excreted 
in all cases, it is evident that their Kestorative action could nob 
be lasting. An exception must be made in the case of those 
that are used to supply something which is necessary in order 
that a secretion may be properly elaborated. Medicines of the 
Sixth Order are particularly used with this intent ; as also some 
acids and alkalies. But these are not repugnant to the blood, 
like Catalytics. In the fourth place, it is affirmed that being 
thus fitted for the blood, and allowed to remain in it. Restora- 
tives tend to cure a disease which depends on the want of a 
substance similar in nature to themselves. 

After giving a brief account of each of the orders of Restora- 
tives, it will be my object to prove that these affirmations are 
severally applicable to each of them. 

Ord. I. Aliments. 
This order comprises all substances which are naturally re- 
quired by the animal body, to supply growth, to repair waste, 
and to maintain the various fuuctiona at the healthy standard. 
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An article of food is the simplest form, and in fact the type, 
of all medicines of this division. Out of the materials of the 
food the whole blood is constantly elaborated, and all the tissues 
are constructed. 

Aliments were divided by Dr. Prout into four kinds: — 
(1) Aqueous ; (2) Albuminous ; (3) Saccharine ; (4) Oleaginous, 
These kinds differ much in chemical conformation. The sec- 
ond kind alone contain Nitrogen. The last two are both called 
carbonaceous; but those of the fourth kind contain more Car- 
bon than those of the third. The following will serve to illus- 
trate the differences in the chemical composition of these 
groups : — 

1. Water = H 0. 

2. Proteine = C40 H31 N5 0,a. 

3. Starch = C,2 H,o 0,o. 

4. Stearic acid = Cgg Hg, O7. 

Water is useful in dissolving the other elements, and reducing 
them to a state of solution which is fitted for the formation of 
blood, and of the other fluids of the body. A certain amount 
of some diluent should be taken witli every meal, in order to 
assist the absorption of the solid parts of the food. 

We have already seen in what way these various matters are 
dissolved and absorbed in ih^primce vice^ and how they pass into 
the circulation ; that Proteinaceous and Saccharine matters pass 
into the capillaries of the Portal vein, and thence onwards 
through the liver; and that fatty matters are emulsified and 
dissolved by the alkaline intestinal juices, and pass through the 
lacteals iuto the thoracic duct, by which they are conducted into 
the circulation at large. 

What, then, are the chief uses for which these matters are 
required in the system, and what great functions do they fulfil? 

The nitrogenous Aliments are needed particularly to supply 
the growth and waste of the muscular and nervous tissues, 
which both contain Nitrogen ; as also do all the parts of the 
body, excepting Fat. This waste is continually going on. It 
depends upon the fact that, after having lasted a certain time, 
the particles of all these tissues are gradually displaced, oxidized, 
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Bccretioos. In the urine these waste matters are found as Urea, 
Uric aciii, and Kreatine. 

The starchy and saccharine parts of the food are destined to 
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I oxidized, maintaining the animal he; 
Carbonic acid. Starch passes first into grape-augar (or Glucose), 
by tiiking into itself two atoms of water, becoming Cu Hu On. 
The Ptyaline of Saliva, Pepsine of the gastric juice, and soma 
similar principle in the Pancreatic fluid,* are all capable of 
causing this transformation. Cane-sugar {d, H,, 0„) is trana- 
forraed inlo grapp-sugar by the. action of the gastric juice. 
(Bouchardat and Harley.) Grape-sugar is more soluble than 
Btarch ; so that the starch of the food is found in the blood in 
the form of Glucose, which may be discovered chemically in that 
fluid, shortly after a meal on starchy matters. Dr. R. D. 
Thomson, who was one of the first to make this discovery, finds 
that when starch is merely mixed with fresh serum, it changes 
into this sugar in less than a quarter of an hour. {Philosophical 
Magazine, May, 1845.) Aiid M. Figuier, in a paper read 
before the French Academy (Jan. 29, 1855), states that he finds 
Glucose in small quantities to be a constant constituent of 
healthy blood. But while thus in the blood, this sugar ander- 
goes a further change. This is into Lactic acid {Cj Hj Oa, 
H 0), whose equivalent number is just half that of anhydrous 
Glucose, so that one atom of the latter may become two of the 
former. 



Thia important Mmpoand was found by Berzi'Hui, tn IWT, t<\ exist con- 
Btnntl; in the juiceof miiHcle, as well as in the urine and sweat. (Annuaire, 
1848. p. 347.) Liebig nt first controverted ihis, but in 1847 he assented lo 
the statemeut of Bencltus, irhioh hod nlreodj been further conficmud by 
the 6iperiment8 of M. Pelouie. Many modern cliemtsts, among whum niuy 
ba mentioned Dr. Bence Jones {A<iimnl CkemUlry, p. 20), hnre long con- 
sidered that Lactic acid, or Home compound nenrly roi^emblin); it, is formed 
Dt this step of the process of changes conneuted witli (be function of respira- 
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tion, Thnt it rcolly is Lactic acid mnj nnw bo considered a« proved.* 
OlucOBe in diabatio urine allowed to stand will often develop p|)DntaDeooelj J 
inW this ai'id. Thu lulter has been found in this urine by Dr. Gray, of I 
Glasgow. [Gta^om .Veil. Jinirml. Oct., 185(3.) And M*. Buuchardat, j 
thi)U)^li, like others, he finds sugar in the recent blood of DialieCics, slatei I 
tbat after it h&» been suS'ered to stand for twenty-foDr hours, t 
found. Tie iLinks it is then converted into Lactic actd. {Du Diablle tueri, J 
dwn Trailemait hygiinique, 1852.) It is probably the arrest of this lutter I 
conversion (occurrinK in health) wbioh conatitulcs Diabetes melliti ~ 
F. W. Pavy conceives that particles of fibrine undergoing change or decaj I 
constitute the natural ferment which converts Glucose into Lai'tic acid. An 
acid stntfl of blood is found to biuder this netamorphosis. [Giiij'i Hotp, 
Jtcporh, Third Serier. vol. i. 1855.) The eiiatence of Lactic acid in the 
sweat, as asserted by BerKelius. has been oonfinned by Dr. Favre. {Ar- 
chive) giiUraUi de IKd.. 1853.) 

The acid next combines with free Soda, existing in the blood ; 
and tbia salt is oxidized into Carbonate of Soda and water, just 1 
as a TarU-ate or a Citrate might be. {Vide p. 140.) This has | 
been ascertained by Magnus and Dumas. 

All other sugai-a (uf cane, milk, Ac.) are converted into 
Glucose, or grape-sugar, before absorption. They may even 
Bometimes undergo the further transformation into L.ictic acid 
before quitting the intestine. For Lehmann finds that the in- 
gestion of much sugar gives uae to an intensely acid reaction ia 
the jejunum and ilium. This may interfere with the process of 
intestinal digestion, which requires alkalinity. For this reasoa I 
on excess of sugar in the food ia frequently prejudicial in 
dyspeptic and gouty diaordera. It ia not the mere production of 
Lactic acid, which ensues insvitably from all starchyf food, — it 
is its premature formation in the intestine which ia hurtfuh 

Fatty matti^ra are uaed in the prodnttion and renovation of 
the adipose tissues; and may alao, like the last, be burnt and 
oxidized to support the animal heat. According to Dr. Marcet 
{Trans. Hoy. Soc, vol. ix. p. 306), a neutral fat is decomposed 

■ Hnlraeholt atnlei thai theaeiitiirtbi) Dhui|:« i> Hie tniill inla'ti 
and (hRt Ibe LhIIs leld which pvt«i on 'mlu the Urg« inteitiDe U 
Butjrriii wM [C, U, 0^ IIO). tlydro|:«D, Bnd Cnrhonio icld. 

t And rnin kdIiiuI food alixi. irh.a ptnrx^b ia withheld. The Ln 
yirmioBsil inmi-hnw; lo In thi» mat Ghiooie ia formed oot of th 
agBne; "f the liver. (Fat nia j !■« prodiimd at Ihs lams tioio ; or, 1 
and Carbuale Mid.) (S» aburt.) 
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in the Btomach, and the fatty acid aefc free ia emulsionized by 
the bile. 

As a general rule, the diet of a man in health should contain 
a due proportion of all foKr kinds 6f food ; for each one of tliera 
ia essential, and has its proper function in the system. The 
albuminous material canuot be dispensed with ; and is also the 
only food which will suffice by itaelf to sustain life. The mode 
in which it can adapt itself to perform the office of the other 
varieties of food was ill understood, until explained by the 
researches of M. Bernard. 

From some experiments detailed in the paper read before the 
Academic Fran^iiise in 184S, he concluded that the liver waa 
capable of actually producing sugar and fat out of Proteine com- 
pounds. For he found sugar to exist in the substance of the 
liver when none was to be detected in the blood of the Portal vein 
■which proceeds to it. His results have been mainly confirmed 
by M. Lehmann. M. Bernard considers further, that the action 
of the liver ia in some way essential to the assimilation of saccha- 
rine matters; for he has found that when sugar is injected into the 
veiua beyond the liver, it passes out unaltered in the urine. 

The starch; and saucharine tnntters taken up hj abiiurptioi] into the por- 
tal blood hiive been found b; Pury hi be in great part fixed in the liver in 
the form of gh/cogen, adding greiitlj to the weiglit of that orgiiD, and used 
by the syBtom iw oncaMon requires, (On Dinbelts.) 

Dr. Pay J has thu» thrown di)ubt on Bernard's theory of the sugar- 
fbrminft function of the liver. 

Dr. Beale ( On Crint, 18G4) differs from Df. Pavy in his opinion of Ber- 
nard's Htatsment, and cuDsidera it not proved that the sugar in the liver ia 
the result of piuf-mcr/em change. 

Thus the process of assimilation, whether of albuminous or of 
Eiaceharine matters, ianotao easy and so simple a thing as might 
at first be imagined. The study of this proceaa is of great im- 
portance, and it appears to afford us a clue to the causation of 
certain disorders of the blood, of which I shall have to speak 
hereafter. {See Antiarthrities.) 

IJpon the regulation of diet, one of the most important of the 
duties that devolve upon the medical man, it is not my purpose 
to make more than a few observations. 
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All kinds of food are. less required by the system in iuflam- I 
mutory and febrile disorders; and should then be administered 1 
sparingly, or wholly denied, accordiDg to the severity of the J 
case. But in Typhus fever longabstlnence would be dangerous; 
the patient is in peril from extreme weakness and inanition, I 
and, being often totally unconscious of bis natural wants, requires 1 
to be carefully sustained by constant and small incremenlB of 
animal and farinaceous food- 
Water may be given largely whenever we wish to increase 
the amount of any of the fluid secretions; as the urine, to render 
less likely the deposition of gravel ; or the perspiration, when it 
is desirable to promote it in fevers or other disorders. 

Albuminous food is always necessary in health, and ia con- I 
tained not only in the flesh of animals, but in vegetable sub- I 
stances in their natural condition. It is recommended to | 
restrict it in the management of gouty or plethoric patients. 
On the other hand, animal is more easily digested than vegetable 1 
food in many cases of dyspepsia.* 

In Diabetes mellitus, when a large quantity of sugar is 
excreted in the urine, it is a common practice to confine the 
patient to a diet of meat and gluten bread. This latter ia a 
tough horny material, prepared from flour, from which the 
starch hiia been separated by washing. It is thought that if no 
Btarch be given, no sugar can be formed ; but it is found that 
though both the amount of urine and the quantity of sugar in it 
are diminished by this plan, yet the latter does not wholly dis- 
appear. This may be easily accounted for; as we admit that i 
sugar may be formed from albumen. It is recommended that 1 
water should he given sparingly in this disease ; for it is thought I 
that the more a patient drinks, the more urine he passes, and f 
all of the same high specific gravity. I am myself rather 
doubtful of this. At least I am sure that the restriction of ] 
water, if carried to such a point as to make the patient miser- 
able, does more barm than good. 
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Fat may be given ta Diabetes, for it la not proved that it can 
be converted into sugar; but as tbe contrary seoma to be the 
case with albumen, and it being impossible to withhold this, 
tbe radical cnre of the patient by mere dieting may be con- 
sidered hopelesB.' 

Pepsine has been already noticed aa an albuminoid substaniM 
secreted by the stomach, and concerned in the act of digestion. 
In some cases of dyspepsia the stomach seems to have partly 
lost this power of secreting a digestive ferment. In such cases, 
"Pepsine obtained from the gastric juice of the lower animals 
may be supplied in small quantities with the food, It may be 
givenin the liquid form aa Sennet (obtained by macerating the 
Btomach of the calf in salt and water). M. Boudault recom- 
mends Pepsine in the solid form, mixed with dried starch. Dr. 
Pavy has found that most of the Pepsine sold in London (Bou- 
danlt's included) is absolutely inert. 

We have seen that Starchy and Saccharine mattere form an 
important element of the food ; and that, by combining in the 
blood with the oxygen absorbed in the respiratory process, they 
are of use in maintaining the heat of the body. In some con- 
Btitutions there is a peculiar tendency to an abnormal oxidation 
of these materials into oxalic acid. It appears likely that all 
kinds of Sugar are liable to this change in the system. Thus, 
the patient is sometimes benefited by an injunction to abstain 
entirely from this article of food. 

Fatty matters need not he given where there ia organic dis- 
ease of the Pancreas; as in that case they are not rightly 
digested. t This is a rare case. They are sometimes repugnant 
to the stomach, from other causes. J 

The application of oily substances to the cure of Phthisis m 
a matter of considerable importance. Of late years Ood-liver 
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oil has been used with more anccesa than any other medicine, 
hoth as B, prophylactic, and as a curative agent in thia disease. 
When this remedy is conaidered separately in Chap, IV., men- 
tion will be made of several theoriea which have been pro- 
pounded to account for its mode of operation. 

It is important that fresh vegetables should enter into the 
diet of all persons ; an abstinence irom them is not unfrequently 
followed by the development of scorbutic diseases. 

Certain adjuncts to diet in constant uaa tliroughout the civilixcd world 
— Tea, CiiIToe, and Tobacco — have been fi'und liy careful obBervers* to 
dIminiBh the iraste of the auimnl tisHiies, and the amouut of excro- 
tioQ. This action is proljably connected with the aedative power of these 
agents; but, should it be verified, these matters may then, from ons 
point of view, be regarded as psfudo-aliinents. Thej do not afford a 
direct Bupplj to the xyglem, but they render theneed of that sapplj len 
urgent than it would otherwise hnvo been. 

An attention to diet is of great importance in the cure and 
alleviation of disease; by this means we are enabled, within a 
certain limit, to regulate the composition of the blood, and 
through it the nutrition of the body. 

Thus are Aliments essentially Restorative, forming and sup- 
plying the blood, and from it the several tissues, which are des- 
tined to work and to endnre, until, like all organic creations, 
their turn is come to die. Then only are they excreted, and in 
a different form from that lu which they entered ; at that time 
developing into tissues of high organization, they now decora- 
pose and retrograde into simpler bodies ; at first fitted for life, 
they are now shaping for destruction, The disease which col- 
lectively they are intended to cure is Hunger; which is, in fact, 
a call from the blood for the renovation of its failing constitu- 
ents, a demand for fresh supply from the body which, because 
always changing, is always requiring nutriment. 

Any defioiencj in the fooil of those mineral ingredients which are essen- 
tial to the sustenance of man. should, when ascertained, be cnrefullj sup- 
plied by the physician. Among these mineral matters are included various 
■aiti dT Potash, Soda, and Lime, the earthy Phosphates, and compounds 
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containing Sulphur. Whon anj such material bag lo be snpptixd, not. oD 
account of a dItienKe, but Matoneforadeficlencjin ihefuoi]. it oumes utidar 
thU hand of Alimenls. VcKeta'ile food is more dpfiuient in thtms mineral 
BubslBDceB (ban aainial diet. In the preparaiion of food f<ir infnnlt, I'ra- 
feseiti Liebig recumincndB the additinn uf Bicarbonate of Putosh, as the 
flour used contains less of this alkali than the milk of the mother.* Veeo- 
lahlefood does not gen pro Uy nffurd the neceBsiiry proportion of uommun Salt, 
a material of grpal impartanoo to animals, and entering into th« cotnpoiiitiDn 
of their He^h, blood, and Suid seoreCion^ It i« thus that berbivorous ani- 
maU &re driven l-y their instincts to seek for this mineral in nil manner of 
wayn. Horsex and oow« are improved in health by adding it in small qunn- 
tities to their provender. The buffaloes grniinf; on the prairies in America 
resort in the pursuit of salt to certain spots of soil discovered bjtbem. whioh 
3 known among the hunters as " buffalo-lie hs." Even with men, whoordi- 
rilj adopt a mixed diet, it seems that the habit of adding salt to their 
fond is nniversnl. It ia so mixed up with brcnd and with all cooked iirticles, 
that it is difficult for us to die(«ver what «-ould be the result of complete 
absljnence from salt. But it is cnminonl; nfGrmcd that aggravated fortn* 
of dyspepsia, intestinal womie. and even fatal mnraemits. have foUiiwed 
noh abstinence. There is a tradition that the chipf feature of an old nnd 
terrible form of punishment of state prisoners in Holland was this denial 
of salt. 

Ime is another important mineral which exists in too small amount In 

B deseriplions of vcitetable diet. Birds, who require the carbonnte lo 
form their egg-nhellii. are aoeustomed to obtain it by pecking at the soil. 
Iiime is deficient in quantity in the grainsof snmeof theCerealia, espeoially 

hat grain of universal consumption — Wheat. To some rustics, vrhn 
live chiefly upon bread, the wanting proportion of Lime may be made op 
by the use of gpring-waler ; lo others, by the addition of Milk to the diet ; 
» otiiem, again, by the consumption of pritatoes. The fact that the two 
latter are articles of diet almost universally adopted, even by the poorest, 

ur country, may perhaps explain the fact that the deficiency of Limp In 
wheaten bread is not generally felt here. But the oonlrary may be the ease 
I some parts of F.orope, as the rural districts of Germany, wbern the pitos- 
ftnts aabmat mainly or entirely upon stale black bread. Thus Liebig pro- 
pnecs, in making dough for baking, to knead the flour with Lime-water. 

Hiales, that the broad prepared in this way is both wholesome and 
ftgreeable. " It may he regarded," he observes, " as a physiological foot, 
that corn-flour is not a perfect alimentary substance : administtircd alone, 
in the state of bread, it does not suffice for Bnntaininglire; from all that we 
know, this ioiufficiency is owing to the want of the Lime so necessary for 
tfae formation of the osseous system. The phosphoric acid likewiae required 
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if aufficientlj represented in tlie corn, Lilt lime is less abundant in it tban- 
in lej^iiinitious plants. This circutnnlaDce gives, perhaps, the kej Co manj 
of the diseases which are observed among prisunera, aa well as among 
childrea brought up in Lhe cuuiitrj, where the diet uousiBts essentiallj' of 
bread. In this rciipect the Lime-water bread deserves, perhaps, to attraut 
the notice of uhemista." 

It is supposed by Bome that the defioiencj of salts of Potash in the food 
is the cause of Si^urrj. (See Aritincorbulicii.) Others attribute Scrafiila 
and Onftre to the want of compounds of Iodine. I do not think that either 
of these suppositions rests upon suffiuient evidence 

Phosphorus, in the furm of Phosphates, is abundant in most articles of 
diet. But in some nervous dinesj^es. where there is an excessive excretion 
and loss of Phosphates, or in Rachitis, where there is a deficiency of Pfaos- 
pbnte of Lime in the bones, it ma; be adviaahle to put the patient on nn 
eitra allowance of milk, or to mix with the food a minute proportion of an 
alkaline Phosphate. Phosphnte of Lime may bo given in powder alongwith 
Carbonate of Lime ; when the Carbiinio Acid liberated from the latter by 
the acid of the stomach will portially disBolve the Phosphate. (KUohen^ 
meiiiter ] Lehmann concludes fmm experiments on a calf tbat Phosphate 
of Lime, misnd with the ftiod, may be tii a large extent absorbed and re- 
tained in the system. (Aan. d. Chera. u. Phamt.. vol, cviii. p. 357.) But 
there is at present tittle evidence to encnurago us in the use of such agents, 
and we musteertainlj not suppose that in their administration we are strik- 
ing at the riiot of nuch disciiseR as these. 

If we ever find reason to suspect that there is a, deficiency of Sulphur in 
the food, we may supply it by adding eggs t-J the diet ; or vre mnv advise 
an increased consumption of such articles as are known to abound in Sul- 
phur, as Mustard, Garlic, and Onions. 

Oed. II. Acids. 

{Mineral: — Sulphuric, Hydrochloric, Nitric, and Phoephorio 
Aci'ls. Vegetable: — Acetic, Citric, Tartaric, Oxalic, and 
Malic Acida. AniToal: — Lactic Acid.) 

To tliia list may be added the super-aalts of the alkalis, 
which have an acid reaction. 

Although the mineral differ from the vegetable acids in thoir J 
ultimate action, and are altogether more powerful ihiin them, 
yet in their proximate effects they are similar. They are all 
soluble in water, and, when given as medicinoH, ehould be e 
diluted that they cau exert no corrosive action on the mucous 
coat of the stomach and intestines. 

Dr. Fereira lays it down as an asiom, that though tlie? all 
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act as acida in tlie alimentary canal, yet they enter tlie blood as 
Balte. He considers that ihey combine with free alkaline 
matters iu the Baliva, bile, and Pancreatic juice, {Matenn 
Medica, vol. i. p. 171.) 

But this explanation seems to roe to be calculated to com- 
mimicate au erroneoua idea of their action. For supposing 
first that they did thus combine with alkalies before eutering 
the blood, yet as more alkaline matter would then havo to be 
secreted to supply that which they had neutralized, they woald 
thus immediately increase the amount of acid in that fluid. 
The action of acids in the blood is very different from that of 
their salts. Sulphuric acid does not act like the sulphat-es of 
Soda and Magnesia, nor is the action of Hydrochloric acid the 
same aa that of common salt. Agnio we must remembpr that 
the secretions mentioned are aither neutral or barely alkaline in 
their reaction, and that the acid medicine, on passing into the 
stomach, would meet there with an active absorbent surface, 
secretiDg an acid, and not an alkaline fluid. So that it seems 
probable that the acid would enter the blood as such. 

Now the presence of the acid is not unnatural to the blood. 
The mineral acids exist there in combination, and the vegetable 
acids have an analogue in Lactic acid. 

The blood is alkaline; which is mainly due ^in health) to the 
presence of carbonate of Soda, or (according to Liebig) of an 
alkaline phosphate, of that base. It contains also a small pro- 
portion of free Ammonia (or ita carbonate), according to Dr. 
B. W. Richardson.* So that the acid, on entering into the 
blood, passes at once into combination with this alkau, and ihe 
result of this is a general diminution of the amount of basic 
matter in the system, and an increase in that of acid. Thus a 
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free acid may act as a Restorative in cases where there is an 
excess of alkali in the blood. It may either remain in the 
blood after entering into combination, or it may pass off by the 
urine, supplying there the place of a natural acid, which it 
leaves behind it in the system. It is on such a theory as this 
that the action of mineral acids in typhoid and putrid fevers has 
been explained. Huxham long ago recommended acids to 
counteract the "putrid crasis" in fevers.* They are certainly 
sometimes of marked service in these disorders. Dr. Murchison 
recommends the treatment of Typhus and Typhoid fevers 
by mineral acids. Of 230 cases of continued fever in St. 
Mary*s Hospital, Dr. Chambers treated 109 on "general 
principles," 121 with Hydrochloric acid. Of the 109, 23 
died ; of the 121, only 4 died. " Continuous liquid nutri- 
ment," of beef-tea and milk, was given along A^ith the 
Hydrochloric acid. {Med.-Chir. Soc, April 28, 1863.) Dr. 
Henderson found at Shanghai that the mortality from con- 
tinued fever was reduced by the employment of the acid from 
28 to 7 per cent. (Med. Times, March, 1863.) Mr. Da)-, of 
Stafford, has found Nitric acid of great use in malignant 
Scarlatina. In the Yellow Fever of Tropical climates, ,\n 
excess of alkali in the blood was discovered some years since 
bv Dr. Blair. This alkali seems to be Ammonia. t I do noV- 
affirm positively that there is in all of these fevers an excess 
of alkali in the blood. Although likely, it is not proved. The 
explanation is plausible. 

Acids, especially Nitric acid, have been found useful by some 
in Whooping-cough and chronic Catarrhs of a spasmodic kind. 
In such cases it has been long the habit to administer alkalies. 
It does not appear that either method of treatment can be 
indiscriminately recommended. 

Acids are used to correct a phosphatic deposit in the urine, 
caused by an alkalinity of that secretion. The alkaline urine 
may be secreted so, as has been observed in petechial fever by 
Dr. Graves and Dr. Golding Bird, and in insanity by Dr. 

* Et^ny on Fevem, 2d edition, 1750, p. 117, eto. 

f Rep<>i-t on thrfirnt eighteen mnnthn of the Fourth Yellow Femr Epidemic of BritisJi 
Guiana. — Appendix to Bnt. and For. Med.-Chir, Jieview, Jan., 1856. 
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Sutherland, and may also occur in diaeaaes of the nervoui 
centres ; or it may be caused by a decomposition taking place 
in the bladder, as in chronic inflammation, or ia the case of 
retention of urine from any cause. In the former case the 
acid may act as a corrective to the fluids before secretion ; in 
the latter case, after it. But it is not always easy to causa 
acidity of the urine by any medicines. Mineral acids may be 
excreted in other ways, and vegetable acids are liable to decom- 
poaition in the system. — (Vide page 139.) 

The use of mineral acids in aasiating a weak digestion admits 
of i simple explanation ; for whatever notion we adopt as to the 
composition of the gastric juice, it is certain that it contains an 
acid in excess. Now, an acid medicine would set free in the 
blood more of this acid which it is the business of the stomach 
to furnish, and thus prove useful in that kind of dyspepsia which 
depends on a failure of the gastric secretion. Hydrochloric acid 
has been particularly recommended by those who consider it to 
be the acid normally secreted by the stomach. But Lactic acid, 
■which I believe to be the true stomach acid, is still more likely 
to be of service. It has been tried by Dr. H. Jones, and haa 
proved very beneficial in hia hands. {Monthly Joum. of Med., 
Nov., 1854.) It must, however, be remarked, that in cases of 
dyspepsia an excess of the stomach acid ia a far more frequent 
circumstance than its deficiency. 

Braconnot has found that in some cases of diarrhcea the de- 
jections have a strong alkaline reaction, due to the presence of 
Carbonate of Soda. In auch cases acids may be of use ; though 
this is contrary to the generally received opinion, that sour 
drinks and fruits are hurtful in all cases of intestinal derange- 
ment. All acids, by subverting a tendency to an alkaline crasis, 
tend 80 far to counteract fluxes. The vegetable acids have been 
even recommended as prophylactic against cholera. (See Anti- 
scorhutics. 

When not -wanted in the system, it seems probable that acids 
pass in all cases out of the blood in much the same condition 
as they entered it. Thus, vegetable acids act as diuretics; and 
mineral as astringents to the glands generally. The latter, 
when given in excess, may prove hurt£nl by causing a lithic 
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deposit in the urine. The addition of a mineral acid to healthy 
urine causes after some time a deposit of uric acid. 

The action of acids on the urine is neither so constant nor so 
certain as that of alkalies. In attempting to correct abnormal 
coiidiliona of that aecretion, it mast be remembered that its re- 
action is liable to great variations in health. The whole amount, 
passed during a day should be examined together. Dr. Beuca 
Jones states that the urine ia most alkaline just after meala, and 
most acid when a sufficient time haa elapsed for the completion 
of the digeative process. {Animal Chemistry, p. 51.) 

I shall have afterwards to consider the action of the mineral 
acids aa Astringents ; and I must now add a few words on that 
use of the vegetable acida which has gained for them the title 
of Refrigerante. 

In many febrile cases it ia found that diluent drinks contain- 
ing the free vegetable acids act beneficially in lowering the 
pulae, and io moderating the progress of the disorder.* These 
should he distinguished from saline drinks, whether of mineral 
or of vegetable acid salts ; for salU, from their known effects on 
the blood, would seem to belong simply to my division of Cala- 
lylics But the effect of these vegetable acids seems to be to 
restore the blood to a more natural condition, and this inde- 
pendently of the action of the diluent with which they are ad- 
ministered. It would seem that in such cases the free vegetable 
add acl« as a Restorative. In fevers of a low type, when there 
is a tendency to alkalinity, the vegetable acid may act directly 
by neutralizing alkali in the blood. But in sthenic fevers also 
it seems possible that this Organic acid mqy step in aa a substi- 
tute for Lactic acid, the natural fuel of the system. In fact, I 
suppose that in fevers the supply of this natural blood fnel is 
deficient; that the nitrogenous tissues are then consumed to 
maintain the heat of the body, causing not only wasting, but 
tending to keep up the fever by the excessive amount of Oxygen 
demanded for this abnormal combustion; that in such a case 
the vegetable acid is well adapted to lake the place of Lactic 
acid, the material which is ordinarily oxidized in the system to 

■ It i> rlghl La itnte thut IhU la doubtsd b; Dr, Mnolngitn aid gthen. DdI g 
Otbar niv to* Di. Puralrn, aod the mniurit; ot thunpCUligU. 
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maintain the aDimal heat. For though in liealth tlie ingestioa 
of such an acid is immediately foUowi.'d by increased acidity of 
the mine, when used in fevers it does not paaa into the urine. 
It is then disposed of, or burnt, in the blood. The alkaline ealt 
of the same acid is similarly burnt, as it would be in health; 
but it leaves a residue, au alkaline carbonate (see p. 141), which 
exerts upon the system the usual operation of an alkali. 

It has long l>een connidered probivble, but mnj now be said to have been 
proTeii by tlie resoarcliea uf M. Beoquerel, that iu febrile disordere and 
influminalioDg there is eiureted in the uriue an eioessof Drea and of Urate 
of Ammonia, subsiantes which are formed bj the oxidation of the Nitro- 
geniiDs tiEsuox. Thio eitra-oiidnCioD pri>biibly ttriaes from a deficiency of 
that matter which is the proper Timm) of Oxygen io the system. Thitr. aa tee 
have Been, being the «tep bctveen grape-sugtir and Cnrbonie acid, must 
either ho Lactic acid, or tioniethlng similar to it. Il must be reuieinbored 
that no fi'Od is usually tiiken in fever; this would at length quite uut uff tho 
usual source of this Lautii! acid, which is the starch and sugar of the fuod, 
and render it neoeqsnry that the animal tlHsuas should ctontinuo to undergo 
oxidutinn, to maintain the animiit heat. Rheumatiem and Ooat are an excep- 
tion to this). (See below.) If we compare the cumnionly received formula 
of Proteine with thoite of l>nciic acid and Tartaric aeid. it will aC onue be 
BSen, as was pointed out eome time ago by Dr. Murrey, that the latter con- 
tain more Oxy);en, in proportion to their Carbon and Hydrogen, [ban is 
found in Proloine, or albumen. 

Proteine = C„ !!„ N, 0„. 

Luetic aeid = C, II, 0,. 
Tartaric acid = C, H, 0„+2 HO. 

Thus, while for 40 equivalents of Carbon, Proteine contains only 12 of Oxy- 
gen ; lactic acid contains 40, and Tartaric 50, of that element. So it seems 
that albuminous matters, containing lean Oxygen, would require much 
more Oxygen for their cnmbustinn ; this would produce more heat, augment 
the number of respirations, and keep up tlie fever. And though it bns 
been proved by WHhler that free vegetable acids paaa out commonly in the 
urine without having undergone oiidation, (he condition of fever must he 
regarded as an ezcuptional case. Lactic acid, the natural fuel, being defi- 
cient, the nllcali with v hich it should combine must he present in some 
excess; so it seems likely that a free vegetable acid would combine at once 
with this alkali as the Lactic acid would have done, and thus be burnt or 
oxidiieil instead of the tatter. Accordingly, it haa been observed by Dr. 
and others, thiit the use uf these aoidn in fevers and infiitmmationa is 
not followed by increased acidity of the urine, {e. Antiarlhritia.) The 
I mUoh of such an aeid ie then eimply Kestoiatlve. Requiring less Oxygen 
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than tha Proteine would need to transform it into Carbonic acid, it wonM I 
t!iu8 ■iiminiBli the number of the respirations, the frequency of the puiN, J 
the terapernture of the bndj, — iinii in this way allav the fever. " 
be strongly cnufirmatory of this idea if it wore proTed that the anumnt of \ 
Urea aud Urates in the Orine is outually diminished by the use of acid | 
drinks and fruits in febrile cases. This hypothesis can only lie adoil 
on the supposition that fever (in wbich there is likely to be in the bloo 
excefm of uricombined alkali) constiiutes an exception lo the grneml 
that the TCgeiabie acids pass through the blood without ntidergi'ing cliBUgo. ] 

Now the salts of these aoidB with alkitliea, which often are udministere ' 
in the form of effervescing draughts, might eiert the same rcfrigoraul w 
tioD. But there would he this differenue : the alkali of the blood would not 1 
be required, the acid being already combined with an alkali. M. Wiihier I 
has found that these Tcgeluble aoid salts always undergo oxidation in tha I 
system, being converted into carbonates or bicarbonates, and thus reacting J 
on the secretions as alkalies. And so in the snme way it veems that the' J 
natural lactate of soda is formed into a cnrhonale, the earboniu acid being 1 
afterwards freed from the bsse, to bo eifjeted by the lunga. By this nat^ 1 
ural process the qurtntity of alkali in the blood would not be increased, n 
would it be augmented by the action of a free vegetable acid. But the ' 
change undergone by a salt of Ibis acid would c<intinual1y add to the alka- 
line matter alreodyin the system. And as alkalieH have a Catalytic action 
on the blood, which may prove useful in some sthenic fevers, it follows that 
tbese salts have a double action, and are not simply RestiirntiTe. Neither 
Alkalies ror their salts with vegetable acids should bo administered ii 
fevers or in the Exanthemata, in which thorn is probably an excess of alkali \ 
already in the blood, (p. Alkalies; Antiphlos'tlica ; AatUcorbutics.) 

Rheumntism and Gout differ considerably from other fevere, both in thei) 
nature, and in the remedies which they require. The; are produced by J 
special morbid poisons or agencies, which we are enabled to counteract by I 
certain Catalytic medicines. There is in both of them an excess of free oi " 
formed in the system. Ilere alkalies are tbe remedies mainly indicated, I 
for they neutralize the acid. [ Vide Aiitiarlhritiea.) Some obscurity resta J 
upon the subject of the use of Citric acid in Scurvy ; but as it seems to I 
partake rather of the nature of n Oalalytio than of a RcBlorative action. I I 
bare placed Antiscorbutics in the second division. It appears likely that J 
the Catalytic action of the vegetable acids consists in a certain ill under- { 
stood control over the progresB of various cachexies and blood-degeneratioi 
Among others, it has been aBgert«d, apparently upon a reasonable amount I 
of evidence, that they afford a sort of exemption from liability to Asiatia 
Cholera, (p. AnlisrarbHlica.) 

Though there are individual exceptions (as of Vegetable 
Acid^ in Scurvy), ;.el in mosb CHBea Acids act as simple Keeto- 
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ratives ; but Alkalies certainly operate as Catalytics in soma 
diBordera, and have thus to be included in both divisioae of 
Hffimatic niedicinea. 

OsD. in, Alkalies. 

(Potaab, Soda, Ammonia, Litliia, Lime, Magnesia; — tbeii Cai'- 
iiid neutral Acetates, Citrates, and Tartrates.) 



We have to consider the alkalies now as Restoratives, — treating 
of those cases ooly in which they are used to restore a wanting 
matei'ial to the blood or fluids of the body. 

That they paaa into the blood, is proved by their solubility, 
and their appearance in the aecretJona ; and that they are natural 
to it we kuow, because they are all found in it. 

Wohler has demonstrated the curious fact, that the neutral 
Ba.lta of the alkalies with vegetable acids undergo oxidation ia 
the blood, being transformed into carbonates. Those among 
these salts which act aa Purgatives are found, when given in 
large doses, to pass out unchanged along with the contents of the 
intestinea. (Laveran and Milloo.) But in amall doses iheyara 
apt to be oxidized in the system, and then pass out in the urine. 
Thus it may be easily shown how the neutral (bibaaic) Tartrate 
of Potash may, with the addition of ten atoms of oxygen, pro- 
duce two equivalents of bicarbonate of fiotash, together with 
four of carbonic acid and four of water. 
2 KO, C. IL 0„ + 10 = 2 KO + 8 CO, + 4 HO. 

= 2 (K0,'2C0,)-+ (4 CO, + 4 HO). 
Again, one equivalent of the neutral acetate of potash, with eight 
of oxygen, will make one equivalent of the bicarbonate, two of 
free carbonic acid, and three of water, 
KG, C. H. O, + 8 = KG + 4 CO. + 3 HO. 

=K0r2Ca + (2 CO. + 3 HO), 

This carbonate, easily decomposed by any acid, ia equivalent 
to a free alkali. Thus small doses of these salts may fulfil a 
double function. They may supply the respiratory process, as 
has already been explained. They may also act on the secre- 
tions 08 alkalies. Bence Jones has found tii.it two drachms of 
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Tartrate of Potash, dissolved in four ounces of water, render the 
urine alkaline in thirty-five rainutea. Lehmann has discovered 
that in persons living on a mixed diet, ten grains of Acetate of 
Soda will produce this effect in two or three hours, but in those 
subsisting on vegetables alone, two drachms or more may be 
taken before the alkalinity resulta. 

Miallie haa observed that rioletit exercise renders this oxidatiun rapid 
and repoae retarda it. {Chiinit appliquee, p.7'.l.) 

Such a eonibiiBlion cif an Auelate ut a. Tartmte, eonauming Oijgen and 
producing Oarbomc auid, is in atl probability etricll; analogrms to a natural 
burning nf Lactate of Soda alwaja going on in the blood fur tbe mainten- 
ance of the animal he^L 

Wtihl«r fitida that tboae vegetable-acid ealla !□ whiuh the acid is in eiceas 
are not thua decomposed, but tend to render tbe urine auid iaatead of 
alkaline. 

My own experiments on thia subJBcl 
variation is Id bo expected in these ree 
WiJhlur Ml far as thia, — that I would i 
cane. That is, as to alkalinity uf uri 

salts, but never bj tbe acid nalts with the vegetable acids. There seem 
me U> beneveral causes which may disturb the constancy of such reaultn. 
Firat, a lluenC state of the intestinal canal, which may cause even a nmnll 
done of a neutral suit to pass off by that surface without affecting the 
urine. Secondly, an excess of allcali in the system, as (pnjbahly) in fevers, 
may, by combining with it, convert an acid salt or eveu a free vegetuble 
Bdid, into a neutral lalt, and so det«rmins iia eombustion. Thtrdly, the 
of acid in tbe stomach, iu the blood, or in 
jalt into an acid salt, and ao prevent it 
). On this account it ia difficult lo pn'iluue 
e dyspeptic and K<*u'? patients. On this 
ground al^o I am disposed to account for a certain discrepancy between the 
results of some French ex pmn] enters (as Laveran and Milliin] and the 
Qeriiiana (a» Lehniaun and Wiihler), With those who are always drinking 
BOur winea there must be great difficulty in rendering the urine nlknline, 
while this result would be rather favored than otherwiKG by the amount of 
beitvy sweet beer which Teutonic philosophers are accustomed to Imbi lie- 
Thus, tbey pass uncbauRed into tbe fseces, and under certain rare circum- 
stances may po»iibly pass unchanged into the urine, these neulral salts of 
the alkalies with vegetable acids, tliough unalabte in their nature, nru not 
always decomposed. Bat though by no means themselvea equivalent to a 
free alkali, yet as their natural tendency is to form bj oiidation in the 
blood a Carbonate which is equivalent to a free alkali, I have termed them 
alkali-producing, or Eidiogenic aalU. 
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To eiert the operations of ^n nlkali on the syfltem, the fixed 
alkalies may be moro relied upon than AnirDonia. The latter 
produce an admirable effect while it remains, but on account of 
its volaiility it is apt to be rapidly excreted from the body by 
the eshalaol surfaces of the ekin and lungs. The Ssud alkalies 
are more slowly excreted in the urine, when not wanted in the 
system. The natural alkalinity of the blood is due to the 
preBence of free Soda and Ammonia (see p. 135). Potash, when 
given as a medicine, must Uberate these weaker alkalies from 
their aalitte eombinationa. Thus Potash rarely, if ever, exists 
free (or carbonated) in ihe blood. It acts by setting free Soda 
or Ammonia. Soda itself, being stronger as. a base than 
Ammonia, could not exist free were there any surplus of amrao- 
Diacal salts present. The third fixed alkali, Lithia, obtained 
from a rare Swedish mineral, has been much used lately in the 
form of Carbonate and Citrate, in gouty caaes, and a tendency to 
hthic deposits. 

Chalk and Magnesia, being insoluble, can only act as alkalies 
in the intestinal canal. For, unless neutralized and dissolved by 
an acid there, they cannot be absorbed. But, by counteracting 
ao acid in the stomach, they produce in the end the action of an 
alkali on the whole sysiem, though indirectly. They bring 
about ultimately the same effect, though weaker, as that of the 
true alkalies. 

Tlie vapor of bumin)^ Tobaooo ooatains Carbonate of Ammonia in con- 
sidemble qunntitj. Thii must necexmrily be absorbed to n liir^e extent 
hj the muuuua Burfuces of tbe mouth and lungs of smokerH. Regarded in 
ttiis p'lint of view, Ihe pructieB of emoking, wbeo continued, muy be looked 
upon in tbe tame light as a course of alkaline meilicntiim. It may be 
attended with the same risk or advantage. It must be ill suited lo those in 
irbiim there is a tendone; M alkiilinitj of the humors, and better adapted 
b) the uase of those goutj or dyspeptic subji-cU with whom the contrary 
obtainx. But of coumo the thenipcutiu aulion of the Nicotia nod other 
volatile principles of Tobacco must bo separately taken into account. 

Alkalies are used wherever there is an ezces.'i of acid in the 

system, Vhatever that acid may be. Alkali should naturally be 

sent to neutralize it, for it is uunatural to have a large excess 

. of acid in the secretions, or any excess in the blood. We thus 
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administer alkalies on the restorative principle. They are not 
always excreted; but whether excreted or not, they tend to 
render the secretions neutral and alkaline by increasing the 
quantity of basic matter in the system. Alkalies being more 
stable than acids, and being more invariably secreted by the 
kidneys, it is more easy to render the urine alkaline than to 
make it acid.* Alkalies are thus of use in a tendency to lithic 
acid deposit. The bicarbonates are probably the best for this 
purpose, for they may be given in large doses, being less 
irritating. The celebrated Vichy water contains bicarbonate of 
soda. The Citrate of Lithia has been lately much in favor. 
Lime-water has been used as a solvent for stone. These all act 
by first diminishing the acid of the blood, and subsequently in- 
fluencing the secretion of the urine, which secretion, acting as 
a counterpoise to the condition of the blood, may be generally 
taken as an index to it. The alkalinity of urine thus produced 
is generally caused by Ammonia, which is set free from its com- 
binations by the fixed alkali. Dr. Parkes finds that Potash 
generally passes out in combination with Sulphuric acid, causing 
more of this acid to pass into the urine than is so excreted in 
health. {Brit and For. Med, Rev,, Jan. 1853, 1854.) Dr. B. 
Jones states as the result of his experiments, that the exhibition 
of Ammonia may neutralize acidity of the stomach, but is not 
followed often by alkalinity of the urine. {Philosophical Trans- 
actions, 1851.) Alkalies which react upon the urine in such a 
manner as to prevent a deposit of lithic acid, come under the 
denomination of Solvents, and will again be considered as mem- 
bers of that order. 

Dr. Pereira recommends alkalies in cases of dyspepsia and 
pyrosis, when there is an excess of acid secreted by the stomach. 
Yet this must not always be taken as an indication for their 
employment; though it is a tolerably safe rule, when this is 

* Mtalhe considers that there is more danger in giving acids than in administering 
alkalies, for the natural secretions of the system being generally alkaline, it is not to 
easy to disturb their condition by the use of alkalies as it is by that of acids. Bnl it 
must be remembered that the most important uf the t^eoretions, the urine, has an aoUi 
reaction; that it is n(»t very easy to increase this reaction ; and that even this may b« 
done to a considerable extent, as shown by Dr. B. Jones, without precipitating Urus 
acid, or causing dangerous consequences. 
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Icnown to proceed from a gouty cause, or is accompanied by a 
marked litliic diathesis, and excess of acid in the urine, to ad- 
minister alkaline medicinea. But it is known that there are 
some cases of excessive stomach acidity, as those caused by the 
presence of Sarclna ventricuU, in which the urine at the same 
time is actually aikaiine. The acid in the eyRtem is so mono- 
polized, as it were, by the stomach, that there is none laft to 
maintain the reaction of the urine. In such caaea, instead of 
an alkali being given, it is doubtful whether an acid may not 
be of more service. 

In many caaea of diarrhcea there is an undue amount of acid 
excreted, which keeps up irritation in the primtB vi/x. Chalk, 
which is so much used in diarrbcea, operates partly by nen- 
tr&Iizing this acid. 

The alkalies are useful in gout and rheumatism in dimiuiah- 
ing the acidity bolh of the blood and of the secretions. It is 
often advantageous to apply an alkaline wash locally around an 
affected joint, in the fluids about which the morbid process 
seems especially to have fixed itself. If we may receive a cer- 
tain chemical explanation of the materies morln of these two 
kindred diseases, still more light will be thrown ou the advan- 
attending the employmentof alkaline restoratives. To this 
I shall recur when I considi'r the Catalytica which are used to 
counteract those same disorders — not, as here, by restoring a 
wanting material, but apparently by determining the f 
a different direction, and thus checking it as a disease. 

When fatty substances are digested and assimilated with dif- 
ficulty, on account probably of a deficiency of alkaline matter 
in the bile or pancreatic fluid, an alkaline medicine may aid in 
caneing their healthy absorption. Alkalies dissolve fats. Given 
I in excess, they keep them so fluid as to prevent their deposition 
in the tissues, and cause their excretion from the body. la 
those rare cases of undissolved fat in the fluids, as evidenced by 
"lactescent serum," or "chylous urine," an alkaline medicine 
may be appropriate. In the far more frequent tendency to 
^H " fatty dej;ene ration," or interstitial deposit of fat in tlie vessels 
^B and organs, we may sometimes hope to do good by the same 
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means. We mav succeed when tne faxxlt is in the fluids : we can 
do little service in a strictlv or^ranic disease. 

An alkaline course is recommended by Dr. Budd for biliary 
calculi. The alkali cannot dissolve the Cholesterin^, or peculiar 
waxv matter of these concretions, if we mav trust to Fauconneau- 
Dufresne; but it may perhaps dissolve or remove those fatty 
materials out of which the Cholesterine is formed. 

Alkalies likewise dissolve organic compounds of the albu- 
minous group, and prevent the coagulation of fibrine. In excess, 
they retard nutrition, and cause spareness of the sjrstem. In 
surgical cases, and in aneurisms, where we wish to promote 
repair of injuries, or to cause a dej^osit of fibrine, they will do 
harm. They antagonize inflammations, in which they are used 
on the catalytic principle. (See Antiphl(>ji^tics.) They are indi- 
cated as Eestoratives in those cases of fibrinous coagula in the 
great ves^^els during life, of which a deficiency of alkali in the 
blood would seem to be at least an efficient cause. 

Alkalies are said br some to counteract the diabetic tendencT, which is 
thought to be $^>iiietiine$ ci^nected with a deficiency of alkali in the bile. 
Dr. r^TT find$ that when artificial diabetes has been pivkduced bj the section 
of the SToifiathctic nerve of an animal, the secretion of sugar is arrested by 
the injection into the jugular Tein of a solution of carbonate of soda. — 

Mtalhe was the first to administer alkalies in Diabetes mellitos. He 
affirmed that in that disease the natural transformation of glucose into 
lactic acid was hindervd bv a tendencT u^^ aciditT in the blood. For he 
maintained that the {presence of an alkali was necesoarr to this transfonna- 
^Mft, yCkimk «ij7C*^tt(r« pjv 7%^, etc) The practice has succeeded in his 
hands, but n^^ in th\v^ v^f others. It is denied bv other chemists that there 
is anT deficiencT of alkali in this disease, and it is fvHind that the trane- 
fv^rmation of gl«cv>se will occasionally take place in the stomach itself in 
an acid pistric juice. 

In Rickets of children, many pathoKMrists* hare assumed that there is an 
excet^s of acid vl**^tic, oxalic, or ph\v^phi>ric^ in the STsiem, and that this 
h\>Kls ^h^\sphate of lime in s^^lution, carries it ^^f in the nrine, and thus pre- 
Tents its appropriation by the K^es, Were this theorr prored — whi^ 
it is iK^t — it wvHiUl certainly be a very strv>ng argument in fkTor of an alkn* 
line regimen in this dii^^T\lcr. 

In Phthisis Dr» Hugh«>s Hcnnett affirms that there is an undue acidity of 
ttie bkvxl an^i the secret uHts. Thr. TumbuU. of Urerpoci ( On ike Citrabili^ 
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of Conmmption). states, on tho (Mintrnrj, that tbore is an eiccBB of blkali, 
and reonminendB ftcids in the treatment. 

Scalding and Chordee in Oonorrliroa, produced by the action of an acid 
necretion on nn inflamed surface, may be remedied bj an alkali, nbioh 
dimiaisbeB this aridity. 

It would appear that some sltin-diseasea (especially Veaieula 
and Piistula) are connected with or accompanied by an acid 
and irritating state of the perspiration,* an indimtion perhaps 
of a similar condition of the blood. This may be met by the 
exhibition of alkalies internally, or by their application exter- 
nally in the form of lotions. Cases of Eczema, Acne, Impetigo, 
&a., are often benpfited by such treatment. To enable the alkali, 
when given internally, to affect in a direct manner the seat of 
disease, it sliould be caused to pass off by the sltin as a diapho- 
retic, which may be done by keeping the patient very warm, 
and confining him to the recumbent posture, (w. Dlaphoretisg.) 

Of these alkaline medicines. Ammonia will be again enumer- 
ated as a stimulant — Potash as a catalytic — and lastly, all the 
alkalies as diuretics. 

It may be a matter of doubt to some whether or not I have done right in 
eidoding Splines from a pkce among the Rostoralive orders. For my- 
eelf, I do not tblnk that 1 nm justified in Riving them such a place, judging 
at least from tbe present state of knowledge. I do not think it is proved 
that any dieease depends on tbe want of any particular snU in the blood, 
or can be cured by (be supply of such salt. Here I should perhaps except 
Chloride of Sidium, mentioned among Aliments, because this is an esseD- 
tial ingredient of our dnily food, and its withdrawal will cause disease, just 
as the withdrawal of any other alimentary principle. 

With regard to the alkaline aaltti in theserumofblooii we know thin muoh 
— that variations in their amount do occur in several diseaiiea, though for 
the«e variations no obvious reason can be given. According to Lehmann 
the serum of man's blood in health contains S-8 per cent, of eulta, and its 
ash hal [he following composition ; — 



Chloride of Soiiiura . . 


. . 61-087 


Carbonate of Soda . . 


. . 28-880 


Chloride of Potassium . 


. . 4054 


Phosphate of Soda . . 


. . 3195 


SulpbaW of Potash . . 


. . 2-784 




100 000 



> Bilipurio Bcid b« beui disogvered in the iwsftt »t latbjuai 
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Aflarial eunuiiui more salts than venous blood. The following Tariatieaa 
m &\m»m are deduced from the obsenrations of Schmidt, Zimmerman» 
Ft||S(tale« Simon. Becquerel, Rodier, etc. The amount of these blood salts 
ta Miidi diminished in acute inflammations ; increased in the low Exanthe* 
aala ; much increased in Dropsies. lo malignant cholera the salts are 
mmoh diminished, according to Simon ; while Becquerel states that their 
ptruportMMi (eepeeiallj of Chloride of Sodium) is much increased in this dia- 
•as«. Leonard and SaWagnoli find that they are often doubled in Dysen* 
tory, in Scurry, and in malignant forms of Intermittent fever. 

One thing may be said of all these variations, that they are probably in 
•very instance to be ranked among the consequences, and in no case among 
tbe causee of the disease. Could we satisfactorily supply these salts when 
wanting, the condition would be likely to recur immediately, so long as the 
eaase lasted. 

I know of no instance in which we can cure inflammation by supplying 
salines to the system. Salines operate as mild antiphlogistics in inflam- 
matory disorders ; but so long as the inflammation continues, they are 
powerless to alter the proportion of salts in the blood. 

Just as we explain the increase of salts in Dropsy by the arrest of the 
free renal secretion, so their supposed diminution in Cholera blood has been 
referred to the immense evacuation of saline serum from the intestine. 
Some have thought that they could cure Cholera by supplying these salts. 
But, as we might have expected. Dr. Stevens' saline treatment does not 
teem to have been at all more successful than the many other plans pro- 
posed for the cure of this intractable epidemic. Some have injected the 
saline solution directly into the veins. Formulse for such solutions have 
been written by l>r. Latta, Dr. 0. Kees, Dr. Marcet, and others. Bnt the 
resolts have been most melancholy. When we read the statement of Dr. 
Griffin (Med. Gaz., vol. xxii. 319), that out of 282 recorded cases 221 died, and 
reflect upon the probability of other unsuccessful trials having never been 
published at all, we can hardly escape the conviction that a much larger 
proportion of these patients would have recovered if they bad been lefl 
alone. Besidee his recommendation of salines in Cholera, Dr. Stevens 
warmly insists upon their use in malignant fevers, in which he supposes 
that they restore deficient saline matter to the blood. Bnt as in such cases 
lahnes are certainly in excess in the blood, this theory is founded on a mi»> 
apprehension of the fact. ( ObservcUions^ etc., on the Blooti^ 1832. p. 356.) 
In diHCussiog Antiscorbutics I shall have to refer to the theory of Drw 
Qarrod, that Scurvy is due to a deficiency in the food of the salts of P6taah« 
and is therefore to be treated by the use of these salts. 1 shall merely 
state here that it seems that the blood in Scurvy contains an excess of these 
salts, rather than a diminished amount ; that I dispute the statement as to 
the deficiencv of Potash in the food of scorbutics : and that all the evidence 
which I have collected on the subject is opposed to the idea that Scurvy esa 
be treated successful! v bv the admin istrati<m of these salts. 

I hsve thus enumerated the chief reasons which induce me to deny dis 
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riglit of 5a'(ii (eseeptinn tlio»e included among Aliinontsaiid Siilvento) W k 
plaoe among the Rea torn live orders, 

Alkaline. Balls belong to the Cataljlic order of Antiphlogiatice; they are 
also IncludeJ in geveru.1 of the orders of ElimiDiLtive medLomea. The aalta 
of the alkaline earths are verj analogous ti> them. To Sulphate of Magnesia, 
as the representative oFealiue purgatives, a separate artiele will be derated 
in Chap. IV. The salts of the other metals are extremely varioas in their 
operatioDB on the system. Iron, the only one of the metals proper irhich 
Is natural to the blood, occupies therefore a place among Restoratives. 
[Ckali/btatet.) The other metals are distributed among the first two and 
last three orders of Catalytic Heematios. 

The action of Oatalytcs is more obscure than tliat of Restora- 
tives, but there is generally a broad line between them. The 
most difficult case is thai of the medicines used in ague and 
other periodic diseases ; of these, for certain reasons that I shall 
state, I have grouped Qoina and tonics among Eeatoratives, 
placing Araenic among Catalytic medicines. 

It seems to me that Cinchona bears the same relation to 
Araenic in the treatment of ague, as Alkalies to Colchicum in 
gout; the former, in each case, supplying aneedful material, the 
latter neutralizing a morbid process. 

Thus, when air has been rendered impure by breathing, we 
may render it again reapirabJe by adding fresh oxygen ; but still 
more certainly, by neutralizing the carbonic acid. 

Ord. IV. ToHica. 

Under this term I intend to include only the bitter princi- 
ples of vegetables. The chief medicines of this order are as 
, follows : — 

{Alkaloids and neutral principleB. — Quina, Cinchonia, Qui- 
nidia, Bebeerioe, Narcotine, Salicine, Caffeine, Piperine,* 
Apioljt etc. 

BUter drugs. — Cinchona, Quassia, Cusparia, Gentian, Calumba, 
Cbiretta, Oentaurium, Menyantbea, Rhubarb, Hops, Elm and 
Willow barks. Tansy, Wormwood, Cliamomile, Cascarilla.) 
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The power by virtue of which these medicines are enabled to 
act as Tonics, is due, in each case, to a vegetable alkaloid or 
neutral principle, having a bitter taste. All of those mentioned 
above, with the exception of Salicine, contain Nitrogen. The 
uses of Tonics are of a twofold nature. Firstly, they are of use 
in simple debility and in atonic dyspepsia. Here they give an 
appetite, increase the muscular strength and powers of digestion, 
and improve the general health. In the second place, they have 
all, more or less, a curative power in ague and other periodic 
disorders, caused by Marsh miasm. Many explanations have 
been given of this curious and double action of vegetable bitters; 
and some erroneous theories have been assumed, and false 
analogies attempted, in the classification of these remedies. The 
subject is certainly a difficult one, and there are, at starting, 
several questions which require a distinct consideration and 
reply. Upon the answers given to them it must depend whether 
they should rightly be grouped with blood-medicines or with 
nerve-medicines; and, if the former, with Restoratives or with 
Catalytics. 

Do these medicines act primarily in the blood, or on the 
nerves ? Is their action of a permanent character ? Are they 
naturally present in the blood, or are there any substances in the 
blood which resemble them ? May they remain in the blood, or 
are they always excreted ? If acting in the blood, are they wont 
to effect a cure by supplying to it a material wanting, or by 
counteracting in it a morbid process ? 

These questions require each a satisfactory reply, before it can 
be proved that I have done rightly in classing Tonics among 
Restorative medicines ; for they coincide with the minor propo- 
sitions in which I have defined the action of such remedial 
agents. 

Quma may be taken as the type of the whole order. It is the 
most powerful ; and the others all more or less resemble it. 
Perhaps Cusparia bark comes nearest to the Cinchona alkaloids 
in its anti-periodic action. It is worthy of remark, that some 
common bitters, which owe their efficacy, not to alkaloids, but 
to neutral principles, as Quassia, Calumba, and Gentian, possess 
the least control over periodic affections. 
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There can be no doubt that these active principles are all 
absorbed, and pass into tha blood. They may easily bo dissolved 
oat of the vegetable which contains them, if not by simple wiiter, 
at all events by such an acid liquid as we find in the etomach. 
We possess positive proof of absorption in the case of Quina, 
vbich has been detected by Tiedemann and Gmelio in tlie blood 
► of a patient to whom it was administered. 

Having thp.m now in the blood, we arrive at the first question, 
JDo Quina and other vegetable Tonics act on the blood, or on 
the nerves ?* This has been answered at once by many writers, 
ae if it were a thing of great simplicity. But it does not seem to 
te 80. Tonics, as we know, have the power of communicating 
health and strength in debility produced by various caiisea, and 
also of arresting the progress of intermittent fever. Do ihey 
effect these things by bettering the condition of the blood, and, 
from it, that of the system at large, or do they at once, and in 
the first place, influence the nervous system ? Tbis is an impor- 
tAnt question, and it has been variously answered. 

Dr. Pereira, in bis classiGcation uf medicinGs, ranks anioiig them Ciiufict 
(lEiviu, U> mijve), which ure defined to ho medloiues exerting a povror urer 
the motnT o^sleiii of nerres. nnd through ihem on the muaclea. But in a 
subsequent, account of Quina, he states that ita aution is quite inexplicable, 
■nd that its une in ngue muet be ranked with mime other epecial an<] ill- 
nnderetoud autioDt, tts that of Mercurj in Sjphilia, or uf Arseuit: ia 

Dr. Nelignn (in his work On Medkiiiea) lajM it down that Tonics act oa 
■timaluiits whea given to a henttliy mun. Dr. Pereira, un the contrary, 
■tatM vbat is more cunrninant nith gooentl experience, i. e, that a mndcrale 
dOM of a Ionic baa little nr no effect on a man in perfect health. Dr. Neli- 
gui sdmitB (hat their action is permanenl, and produced slowly: he rklso 
declines an]' explanation of the action of Quina and others in Ague, calling 
theta specifics. 

Some other authom have been still mor« decided in clnasitig Tonics with 
nerre-iOBdicinna. Dr. Out (in hi* edition of Dr. ffimper'u PkynleiaH'ji Yade 
Jfecum) considers that Stimulnnts and Tonics should rightly he classed 
together, for that StimulanU act aa Tonics to the weak, and Toi 
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St'mulantn to the strong. Dr. Dundas, too, CMUeiders the action of Qi 
to be on the nervous power. 

It ahnuld bo obaerved, chat the irritant notion on the stomach of a. Urge > 
doBO of a Litter medicine appears to have been the chief foundation of this 
frequent opinion of the Btimulant action of Tonics. The irrituble Htnmauha 
of nervous persons are more easily affected in this way. Some too are met 
with who bear Tonics worse tliuu others, on account of an idioaj'ncrasy or 
peonliarily of constitution. But this irritation, and the headaohe and 
febrile symptoms which succeed to it. do not surely constitute the proper 
action of a tonic medicine, wbicli is found to operate most favorably when 
given in too small a dose to produce anything like a stiniuUnt effect. Nor 
do I think it proved that any true Htlmulants are capable of communicat- f 
injt a permanent tone to the sjstem, nr to any part of it. {o. Slimulantt.) I 
Dr. Ballard also (in Ballard and Garrnd'a Materia Medina) states that I 
Tonics act first upon the nerves, and through them on ttie muscular systeo 
He opposes them to Sedatives, and ranks them with Stimulants ; quoting 1 
Strjclinia as an example of a stimulant which gives tone to the muscular ( 
ayetem. But, in the first place, this alkaloid is quite exceptional among 
atimulanls; and further, the cumpnrison with Tonica seems unnatural, J 
inasmuch as the action of Strychnia is more or less immediate, not stow and J 
permanent, and it evidently inQuences the spinal system of nerves in 
first place. 

The results of large doses of Quina, in producing determination of blood j 
to the head, ringing in the ears, and vomiting, seem to mo to mark iU ' 
action as an irritant poison, and not to be character is tic of Tonic mcdicii 
(d. p. 98.) For all medicines, except only the most powerful sedatirea, ' 
act as irritants on the stomach and intestines when given in an overdose. 
So that an action, thus common to all, oannot be considered as characterise 
ing any. 

In high fever, the function of absorption being suspended, the billet 
remains in the stnmoch. and irritates it in such a manner as may prov« 
dangerous. Here, most of all. it sttmulales the Ktomoch and excites tha f 
pulse, and for that very reason van seldom be used without risk. Fur i 
when Quina stimululies, it is inapplicable ; when it cures, it does not ' 

The action of T^;nir8 has been more correctly defined by another able , 
authority. "Tonics." says Dr. A. Billing, "are substances which neither , 
immiHiiately nor sensibly call forth aiitions. like stimulants, nor repreM ■ 
them, like sedatives, but give power to the nervous system to generate or 
secrete the nervous influence by which llie whole frame is strengthened." 
This definition I would accept in a modiGed sense, considering that ao 
permanent alteration in the nervous system can be produced without & 
primary imgiresslun on the blood. 

Ou ilie wliole, it aeemB to me that those authors who, in 
defining the action of Tonica, have commenced by saying that , 
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they act on the nervous system, have started with a mistaken 
notion ; and I am more of the opinion of Lr. A. T. TliomsoD, 
who classes them as medicines which act on the muscular and 
Baugaiferous system b. 

I consider, then, that Quina is not in the first instar-ce a 
Neurotic medicine ; and for the following reaaona. The action 
of other nerve-medicines is distinguished hy the following signs. 
It is quick, and very rapidly follows the administration of a sub- 
stance. It is transient, and does not endure. It requires no 
particular state, but takes place in health: thus Alcohol stimu- 
lates and intoxicates both healthy and sickly, and Digitalia 
would subdue a Hercules. Most Neurotica are capable of acting 
without entry into the blood at large; mere contact with the 
nerves, as when they are applied externally, being sufficient for 
their action on those nerves. Again, Neurotics are chiefly used 
in cases in which the nervous system is uiiueualiy excited or 
depressed, and are of no permanent efficacy in diseases depend- 
ing on blood-disorder. The action of Haematics is of an oppo- 
site kind. 

Now, is the primary action of Tonira distinguished by the 
above signs? They are not quick and sudden in action. Their 
effect is not transitory. It is not evidenced in health aawell aa 
in disease. T!iey do not act on the superficial nerves, when 
applied to them. In each case the answer must be a negative. 
In all of these particulars tlie operation of vegetable bitters 
differs from that of Neurotics, and coincides with that of 
Hsematic medicines. 

It appears that their action on the nervous and muscular 
eyatems is secondary. They could hardly in either case effect 
any permanent improvement without first acting on the blood, 
if we may argue from known analogies. For Neurotics and 
Astringents, which operate directly on these two systems, are 
alike transitory in the results of their action. 

Another demonstration is required, before the presumption 
thus established can approach to a certainty. 

We require proof to show that the disorders in which Tonics 
are used are blood-diseases. This does not seem to be difficult. 

The condition of Debility, whatever its proximate cause, seems 



154 



ACTION OF MEDIC1NE3. 



always to be traceable in tbe first place to * want in the blood, 1 
which iDterferes with the due exercise of their functiona by the i 
nerves and other organa, by iinpfiiring their nutrition. It follows j 
fevera, and accompanies chronic diseases, in both of which caaea ] 
the blood has been exhausted by continual waste and excretion, 
without the maintenance of a proper supply. In cancerous, I 
scrofulous, scorbutic and dyspeptic habits, the blood may ba 
deteriorated by a fault in the assimilative procpssea, WUei 
these instances there is marked Ansemia, iron may be of most ■ 
service; but when the blood is poor, without any -app/irent 
deficiency of red coloring matter, then are bitter Tonics needed 
to improve its condition, and form a valuable adjunct to the 
special remedies that the case may require. They ought not, as 
a general rule, to be administered in high fever, or when the 
pulse is bard, the tongue coated, or the al«mach irritable. A 
loss of appetite, a nervous headache, a soft compressible pulse, a 
quivering tongue, a flabby condition of the muscles, with general 
inertia and indisposition to exertion, are indications for their 
employment. In some coses emetics and antimonials, in others 
mild purgatives, are of use in preparing the system for their 
reception. 

It seems then that Debility is to be attributed generally to the 
Btate of the blood, and is to be cured by improving it. By bo 
doing, we may communicate tone to the muscular system, im- 
prove the appetite, and increase the nervous force. 

Ague, or Intermittent fever, is also a blood- disease. If it 
were only from the analogy of other fevers, wo might infer this. 
But there are more particular proofs. This disorder is caused 
by the exposure of the system to a certain peculiar poison or 
miasm, which is generated in the ground in certain places, and , 
subject to known laws. The result of the influence of thia 
miasm is a process in the blood which has been compared to 
fermentation, and which produces regularly-recurring paroxysms 
of a peculiar kind. There ia apparently some disturbance in the 
great calorifacient process, in which the blood is concerned, and 
not the nerves. Each fit commences with shivering; there is 
then a hot stage ; and finally sweating. The attack then goes 
off, seemingly as if the poi&oa that caused it were eliminated in 
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ihe perspiration. But it is not all gone. After working io the 
blood for a definite period, most commonly two days, it again 
breaks out, and the same train of aymptoraa recura. Thus this 
Btrange diaordor, both in its origin and in ita progress, appears 
to be seated in the lilood. So also are its retulta evidenced 
there. Continual Ague deteriorates that fluid, causing general 
anaemia; and producing more or less enlargement of the spleen, 
which could only be brought about by aome faulty condition of 
the circulation. 

Against these proofs it has been urged that the nervous system 
baa certainly an influence over tbia disorder, for that a sudden 
alarm baa been known to arrest it. But tbia may occur also with 
other blood- d is eaees, and it does not pi'ove that the nervous 
system is at all connected with their origin. It can hardly be 
Buppoaed that Goitre or Scrofula is ever caused by a derange- 
ment of the nerves. And yet Eai'onAIibert relates an authentic 
case of a French lady who had a large goitre, which for a long 
time resisted all treatment, but which nevertheles-'j disappeared 
entirely during the brief Keign of Terror in the French Kevo- 
lation. In addition to these arguments it may be urged that 
Ague is often, if not always, connected with deranged hepatic 
functions, a fact that again points out that disease as a blood 
disorder. 

Seeing then that the medicines of this order of Tonics differ 
in each particular of their ai^tion from those remedies which 
influence the nerves directly, and that the diseases in which 
they act beneficially are essentially blood-diseases, there are 
sufficient grounds for concluding them to be Hsematlcs, or 
blood- medicines. 

We have now to consider the remaining minor propositions, 
which treat of their action as Kestorativea ; to ascertain whether 
they have been ri^^Litly allotted to this division. 

Are iKey natuTallj -present in the blood, or are there in healthy 
blood any subatatieea which resemble them f This is a question 
which may now be answered with greater certainty than was 
jxtssiblo at the time when I Srst undertook this investigation 
into the action of blood-medicines (1852). My critics at that 
time found great fault with me, and perhaps not altogether 
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without rfih?<jn, fi''»t ?/> much beeaase I tad placed vegetable 
tonicR in the cla.^ of blood-medlciu'es, but for mv confidence in 
grouping tiiem in the firi»t division rather ihan in the second. 
Taking Quinine a* the ty|>e of th€se remedie?, I observed in the 
firgt place tliat iU5 action was permanent, and it had no direct 
influence;! on the nerves. Thus it was decided) v an Haematic 
medicine. Did it then belong to the Restorative or the Catalytic 
grou[/sj ? Tlie two facta which I noted, (1) that the Quinine taken 
wa« not wholly eliminated from the \yO(\y, and (2) that it had 
no toxic action of its own in the blood, decided me to place the 
medicine and the whole group at the head of which it stands, in 
the division of Restoratives. The most important part of the 
demonstration was, however, still wanting. For the Tonic to 
act as a Restorative, it must supply the place of something 
which should be present in the healthy blood. Now, though it 
seemed to have a sort of analogue in the bitter principle of the 
bile, there was until recently no proof whatever of the presence 
of any sul/stance similar to Quinine in the natural blood of man 
or animals. This hiatus has been filled up by a sort of happy 
accident. In experimenting as to the feasibility of discovering 
Quinine by the "fluorescent test" of Stokes in the blood of a 
guinea-pig to which it had been administered, Dr. Dupre and 
Dr. VfOAWAi Jones found not only that they could so discover it, 
but oVjtained also the same reactions with the blood of another 
guinea-pig which had not taken Quinine at all. Whence it follows 
that Quinine, or some substance chemically identical with it, is 
contained naturally in the blood and tissues of this animal. And, 
as whatever is present in the blood of rodents must be present 
in that of man. Quinine, or some substance chemically resem- 
bling it, occurs in human blood. The matter is of such great 
importance to my argument, that in order that there may be no 
mistako about it, I subjoin the account of this remarkable dis- 
covery as given by Dr. Jones himself in a lecture at the Royal 
Institution, in April, 1866. 

**No imagination could have anticipated that the line of research into 
the rate of paNnafi^o of suhntancen into and out of the textures would l*»ad to 
thfl NuppoHition that man and all animals possess, in every part of the body, 
tho nioNt charactoristio peculiarity of the bark of the cinchona trees of 
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Pera. Aft&t delernimiog ihe rate of pnssnge of lithia and other mineral 
mutters into nnd out of the body, Dr. DtiprS nnd I pnK^eeded tn endeavor 
to trace the rule of passage of quinine into and out of the textures of ani- 
mala. We cbo«e quinine beoause of that spleudid test which led FrofeaMir 
Stokes to the dinuovery of the change of refrangibllily of light. 

" A guinea-pig wa^ given quinine, and fur comparison another guinea- 
pig WAS kilted at the same time, having had no quinine. In the pig that 
had taken quinine, each organ was heated in a water-bnth, with very d:luw 
solphurie auid. This extraction vae repeated over and over again. Tba 
kcid extracts were mixsd and Gltered after cooling, neutraliied with caus- 
tic soda, and repeated!; shaken up with their own bulk of ether. The 
residue left after evaporation of the ether, WAi taken up bj dilute sulphuric 
acid, filtered and tested for fluorescence. The pig that had taken no quinine 
had each organ treated in a precise!; similar waj. To our great disap- 
pointment,at first, we found notonlyhad the pig that had tnlcen the quinine a 
fluorescent substance in the textures, but that an almnst exactly atrailar sub- 
stance was extracted from the organs of the pig that had taken no quinine. 
Every texture was examined, and in everyone this fluorescent substance 
occurred. We then endeavored in every possible way tu Gnd a means of 
separating the natural froui the induced fluorescence. And as every method 
failed, and we were compelled to recngnUe the close similarity of the 
substance tlint exists in the textures to quinine itself, we for a time dropped 
the original inquiry, and proceeded to a more complete investigation of tJie 
natural fluorescent su balance in animals. 

" Having obtained solutions, ne were able lo compare them with solu- 
tions of quinine in their actions on the spectrum. And first, the solution 
oF the natural substance begins to fluoresce a little before the solution of 
quinine: but on carrying it on through the spectrum it ends-wbere quinine 
ends. The fluorescent light of the natural substance is a little more green- 
ish than the fluorescent light of quinine. If a quarts cell containing this 
fluid is interposed between the source of light and a solution of quinine, 
no fluorescence takes place in the quinine; and if quinine is interposed 
between the light and this natural solution, scarcely any fluorescence is 
observed in it. When a solution of salt is added to the naturally fluores- 
cing substance, it is almost entirely destroyed, as happens with quinine. 
If the naturdl solution is boiled with permaugatiate of potaaaa, it does not 
lose its fluorescence, nor does quinine; but when permnngitn ate with excess 
of alkali acts upon this sulistanoe or upon quinine, tlie fluorescent substance 
is entirely oxidized. Ilenoa this substance, by the mode of its extrnction, 
and by its remarkable action on light, is very clonely related t^ quinine; 
and this led us to apply the chemical tests for quinine to this natural 
Suorescont substance, after extraction from the body. The different tests 
fbr alkaloids like quinine, as morphia, strychnine, verstrine, atropine, are 
as follows: — First, quinine gives a precipitate with iodine in iodide of pnta*- 
sium. Secondly, iodide of mercury in iodide of potassium also gives n pre- 
cipitate. Thirdly, phoaphomolybdio acid also givesapreeipitate. Fourthly, 
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"From the large uumber i>f carbon atoms in qui 
Bfl one of the earlj subRtances produced in the do< 
men, and from this we shall very probably find the key 
how quinine aots in the body." 

Before this diBcovery of Quina, or Quinoid material, in thfl^ 
blood, we were liot allogetber wkLout reason to suppose that'fl 
there existed in that fluid a bitter principle whictr might be re- | 
placed by Quiua and other tonics when deficient. It will be 
observed that the tonic principle.-i of vegetables differ amongst 
themselves considerably in chemical constitutions. There i8 a 
bitter principle, the existence of which has long been recognized \ 
in the blood, which scarcely differs from those compounds more | 
than ihey differ from each other. It is secreted by the liver, 
and belon^js to that part of the bile which is re-absorbed into 
the blood from the intestinal surface. It appears to me, aa I 
shall have to state more at length presently, that in most dis- 
en.'see in which tonics are useful there is a marked deficiency ia ■ 
the healthy performance o( the function of the liver. It must J 
be left, however, to further reisearch, to discover the exact con- 
nection, if connection there be, between tho bitter part of the 
btie, the Quinoid materia! of Diipri! and Jones, and these *■ 
principles yielded by the vegetable kingdom. 

During the Inet few years, many propositions intended to throw a light | 
up"n phyflioloEical science, haye emanated from the fertile pen <if M. Liebigi 
offliesBcn, who \e rijjhtly and uni»er9nlly ranked among the most iilustj 
of modern chemists. There are two which cHpecially bear upon the prwenl , 
eul.jecl. In his first wiirk on Organic Chemistry (p. 182) he srpued, that 
wbeKM the alkaloids Quina and Morphift resembled the brain subsUnce in j 
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md Morphia as medicines beyond their re- 
Tlie theory seems to be altogether 
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ground I ess, 

Anotlier and a mare important suggestion has been mode by the same . 
cliemisL lie has pointed out a chemical analoRj between certain vcgetitble 
compounds and a substance which exists in the bile. He hn« shown that 
for the most part the elements of the bile re-enter the blood after passing 
into the intestine, scarcely more than the aoloring matter being Gnalty ex- 
creted with the fteces. U is found that ifan enema of bile be injected into 
the rectum, it becomes absorbed there, and does not afterwards pass out 
into the urine.' (Animal Cketnixlry, p. 77.) 

Many various and conflicting ntntemenls have been made as to the chemi- 
cal constitution of the bile. But the subject may now be considered to be 
settled, nt least for the present, by the Inborioos researches of Strecker. He 
firids that human bile essentially consists of two compound organic adds in 
combination with Soda, this alkali being also present in the state of Car- 
bonate. The two acids are named Qtyeo-cholalie actd and Tanni-cholalie 
acid. Both of them contain Cholalic acid, a ternary compound ; but in the 
first this is united with Gli/OKine. or Gelatin e-sn)!;ar : and in the other with 
TanTtne, a soluble crystalline IxKly. having the composition C, H, N S,0» 

It should be stated that long before these inquiries of Strecker, Liebig 
and others hud obtained Taurine from bile, but in their ui^nlyHie they did 
not diflciiver that it contained Sulphur, but determined for it the formula 
C, Hi N0|(, Licbis pointed out a relation between Taurine and the alkaloid 
Cnffeine. {Ori/aii. Chem.. 1842, p.. 80.) LSwig afterwards confirmed the 
formula ndvanved by Liebig, and showed that one equivalent of BinoKalate 

• PciB-itilj witne psrli of tha hile, twiiilf! tho ooloring matlcr. aro truly eioromrntl- 
tlnni. Btil pnri of It is nrprirtil in rhc iiiiRinl ecnnimy, nr huabmn (imTciI h; cipcrl- 
Bient. M. Sohwinn round that i>h«a the annlcnti of the Ijili-duiit in dagi wgra onumd 
In iJi.ohnrgB lliemMlyei «tfm»!lj Ihroqgh a BbUiIoiu opening io the wall of Iho ab- 
drimen. th« nnimsli qnirklj wiite'l »wnj and died. In aame cnixi nr jaundin tha 
cmolll.ueuti oftho bile npfiesr tn he vicuriourty eiereted bjthe kidniTi'! and perbiin 
the grent dcprimfioo produesd by Ihul dlmirdBr amj 1>b partly Hcflniintjil fnr by (he 
■iibility or ihc r«.Bbi.ifpti..n into the bltmd «f th»a lubitancM, nnlaniUy fiirtned 
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rstam. Dr. Tbudlshum ii of npinlon that na pnrt uf ihs bile ' 
pam* into tha f«Fu. He eitimilei tbs amount of inlidi uerete^l by the 
greater pnrt iCvhiab la ra-abiorbed, u varying from W toS7S grniot dully .- 
Oot., 1880. 
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of Ammnnia an(5 four of waler contain together the aiwne elemontg as an 
ttt..m of Taurine. {Simon'a Anim. Chem., toI. i. p, 47, Syd. Society.) Such 
rpsiilti cnn hardlj be reconcilod with those above, but by Buppiising tho 
Tnurine to part easily with its Sulphur under certain circumstances. Dr, 
B.Jones conceives that the billarj principles undergo some chemical change 
before boing absorbed. At all events, it is likely that the Sulphur in Tau- 
rine would be liable to that oxidation into Sulphuric acid which so oom- 
nionly happens to free Sulphur when intrnduceil into the blood. 

M. Liebig has discovered a etroDK resemblance between this TauTiaa 
■.nd the vegetable alkaloids, and I think that, without theorizing at all on 
the eubjeet, it may safely be affirmed that with the existence in tho blood 
of such materials as this, we caonot sny that we have not iu that fluid an- 
other analogue to such principles as Quina. Oi-gall. or the bile of an ox, 
when administered as a medicine, has been fuund f) have an action wbicb 
strongly resembles that of Tonics, It appears that both the bitterness and 
the tonic properties reside in the Taurine. 

Now, the chief point in which the tunic alkaloids differ from the recog- 
niied qunlernary principles in the blood, is that the former are crjstullit- 
tible. Hs well as soluble in water. Tmirine is soluble in water, and crystal- 
liiuble : is thus not only therapeutically, but chemically, Bnnlo;;;ouB to thtt 
tonic bitter principles; it also contains the same four elements as Quina, 
with the addition of Sulphur. 

Taurine haa recently been artificially prepared* by Strecker, — a most 
important fact lo our argument. For if it can bo eliminated by the chamist 
from one crystalline substance, why not by the human system from another T 
The same ingenious investigator has surmised, with much show of reason, 
that the atom of Quina Is made up of three organic radicals, and has COD- 
Btructed some new compounds by oomhining other elements with it. 

Thus, were it necessary, T suppose that the Quina or other tonic principle 
might without difficulty be trannformed into Taurine by chemical changea 
in the Mond. But I nee no particular reitson for supposing that such « 
change takes place. Quina hardly differs more from Taurioe than sererftl 
members of the chain of Tonic alkaloids differ among themselves. Thia 
may he seen by placing them side hy side. 

Quina = C» 11,, 0, N 
Salicine = C» 1I„ 0„ 
Caffeinet = C, II. 0, N, 

Taurine = C. 11, 0, N + S, 



4 



• From thu t.fik!n,.«i, nf Ammi>m« of Bt^in 
main, ^tea b; L<sbig, Fur (JuiDi, but iloublas 
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These snli'tanueo do not all pusscas basic proprrcies ; nor do tbej all 
ooatain the fimr organic flenieiits ; nor nre the Ihree elemnnW, common to 
all. present io aiioilar auouiiU ; in fact, the onlj pDint of «trio( renemblaDce 
u that tbey are all tonio and erjatalljiable. And in tbeM respeata Taurine 
resembles tlia rest, 

It is now sufficient for us if W6 have ascertained that t^ere 
is naturally in the syatem, and in the hlood, a substance which 
resembles or is identical with Qulna, We may be allowed to 
infer that the presence of the latter substance in that fluid 
would not be unnatural to it. 

Having dismissed the second of the minor propositions 
■which relate to Tonics as Restorative medicines, we pass on 
to the third. Are Quina and the vegetable bitters iieoegsarily 
excreted from the blood f If not, we may conclude it as likely 
that they may remain in it, and thus be enabled to act as 
Restoratives. 

All that is known on this subject agrees to confirm us in 
giving a negative answer to this question. Quina is not neces- 
Barily excreted from the blood. That is, it appears that when 
given in small or medicinal doaes, it is not excreted at all ; but, 
when given in an excessive or over dose, Quina, like 'other 
Restorative medicines, will make its appearance in the urine. 
WiJhier and Frerichs could not at first discover Quinine in the 
urine, but they obtained proof of its presence there after ad- 
ministering a large dose. Dr. W. Herapath, of Bristol, made 
a very careful analysis of the urine of a patient suffering from 
Tetanus, to whom forty grains of the officinal Disulphate were 
administered in the twenty-four hours. In half a pint he 
discovered an amount of Quina equivalent to 1-884 grains of 
the above salt; and supposing two pints of this secretion to be 
voided per diem, this indicates 7"536 grains, as'excreted from 
the system, out of forty grains ingested. {PharmaceutieaX 
Journal, vol, xiii. p. 216.) Dr. Herapath supposes, as I do, 
that the remainder of the Quina (in this case, apparently, 
four-fifths of the whole) was either assimilated in the body, or 
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destroyed in its transit tlirouyli tlie vascular system. But aup- 
j>osing the alkaloid to be administered to a patient in whose 
system it is not required, il might then be excreted in lari 
amouut than in the above instance. 

The same non-neceasity of excretion may be aaid to apply 
all the Tonic principles. There is no proof that theyare neces- 
earily excreted, but there is every reason to suppose that they 
may remain for a while in the blood. 

Let us, then, consider the last question. Can Quina, or aub- 
Btancea like it, improve the condition of the blood when deficient 
in any of its natural 7naterials f We know thai it is capable of 
curing simple debility, ague, and remittent fevers. It appeara' 
that it has also been succeasfnlly uaod by Dr. H. Dundaa ai 
others in large doses, in the treatment of typhoid or continu* 
fever. Supposing it to "be proved that this agent operates in 
the blood, does it remedy a disease by supplying something 
wanting, or by counteracting something present in that fluid?* 
In fine, is its operation that of a Bestorative or a Gatab 
medieine ? 

The facts which have been established, that it is not ui 
natural to the blood, and is not always excreted from it, are 
favor d priori of its being Restorative. Catalytics are gi 
eraily unnatural to the blood, and are excreted because thi 
cannot remain in it. Besides, a Catalytic has generally soma 
pecuhar action on the blood in health ; but a Bealorative, in 
moderate doses, none — only evidencing its operation when sup- 
plying a previous want. In this also Quina and its congeni 
agree with Restoratives, and differ from Catalytic medi 

Arsenic is of use in Ague; and Arsenic is decidedly a Cai 
lytic in all these particulars. In other respects, too, it diffe 
widely from Quina. The latter is employed in debility, w 
depends evidently on some want in the system, and not on 
morbid agent. Arsenic, on the contrary, is of use in Lep] 
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which, like otlier skin-diseaBee, must be caused by some morbid 
agency, though we know not, what precisely. But some diseasea 
may be cured in two ways; either by the supply of something, 
or by the neutralization of something else. Perhapa Ague la 
one of these. 

And it ia not repugnant to what we know of Ague to suppose 
that there is in it a want of some natural material which would 
Lave, when present, the effect of checking the operation of the 
morbid agent. The fact of having had Ague once does not, aa 
in the case of Eruptive fevers, protect a man from the disorder 
thenceforward. So in this sense all persons may be said to be 
liable to Ague, and none protected from ita assault. But it is 
not the case with Ague as it ia with Sypliilia and Smallpox, 
which diaeaaes most persons inevitably catch who are exposed 
to the virus for the first time in their lives. Tor, of a number 
of persona exposed to the same malarious influence, only a part 
take the diaorder; aome escape. It ia generally found that 
those are most likely to take it who have been previously 
debilitated by any cause; bo that we must suppose that the 
rest have in their blood some material which serves to prevent 
iiie working in it of the Ague-poison, which apparently must 
enter it. It is not unlikely, then, that Ague may be cured by 
supplying the want of this material.* 

Coupling with this consideration the facts which have been 
previously stated, we may reasonably conclude that Tonics are 
Restorative, and not Catalytic in their action ; that they supply, 
or cause to be supplied, a material wanting in the blood. How 
this material is enabled to resist the morbid influence of the 
miasm — whether it is by an antiseptic property, such as baa 
been attributed to Quina — I cannot determine. 

• "Ainime," writs! Dr. Benre Jodbb, " thnt a ■ubxtiiiiw like Qniaina oxiitt, in 
hcitlh, In the (cituroi, did iti ni|iid dsitruotjon and removsl ifarougb Ihe nelian of 
nanh miuni give tIm In agup ! Duee Quinine eu» agoe ty fnrniahing R tub-IaiiM 
Which retinlt Iho uhaoKcs wtiich go on In the textnrae ? and in tha well-knoirn prop- 
power in ouriag itBoar" Dr. Jiinen thun iiDaginoJ that Quina mnj act in the monner 
fthoreiUted, and Anenicon ThepiHnc!|jle vhlah I hare name.l '■cHta)}'liii." While 
tMng tilm nU credit for the Hnding of Quinine in the iinimal hoi;, one of Ihe ninil re- 
markable or lbs rhemical trlitmpbi <T Ihe af;e, I raaat point oiil thai hia view nribo nctmo 
sf Uhm remedieti ta Dot original, but ou put furwsrd bj ms near!; SRoen ;aati ago 
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Tlie argument reapecting Quina, aud the other Tonic prin- 
ciples of which it is the type, may now be thus briefly summed 
up. Aa their action ia permanent instead of transitory, as thejj 
do not afflict the nerves in the first instance, and the diseases I 
which they are used are blood -diseases, we conclude that theyl 
are Blood-medicinea. We next find that there is naturally ii 
the blood a substance which is chemically identical viih 
Quinine, and further, that in that part of the Bile which ia 
absorbed into the blood there ia a crystalline compound, bearing J 
a resemblance in several important points to the bitter alkaloids,] 
It ia discovered by careful experiments that Quina, when taken 1 
in moderate doses, ia not excreted from the system, but retained 
in the blood. It being thus shown that Quina adds something 
to the blood, and it being granted that it cures cei'tain disorders 
— a presumption ia lastly established that these disorders araj 
connected with some deficiency in the blood, which may 1 
supplied by such an ^ent. This last is not proved ; it is oolyg 
jirobabla. 

In this manner are maintained in detail the minor propoairJ 
tiona (p. 125), which taken together determine the operatim 
of the bitter alkaloid to be that of a Itestorative hmmatic. I^ 
is qnite destitute of the poisonous and active properties of i 
Catalytic. 

1 hare alreaily made use of one of the priociplDs of tlie Bile, for the pur- I 
piMK of showing tliat among the tictual oonalitueat« of the blood, vhieh i 
haTebeen long kmiwn andreongniied, there is a suhHtaoce Trhich chemically 
resemblen a Tonic alkaloid, like Quina. Thi» Bimilaritj ndmita of a far- 
ther and more distiact application. 

It is ascertained that man;, if Dot all, of the diseBBCa in which Quinft 
and its kindred nedicitic^i are found to be of uee, are connected with & 
ilvrangement of the secrctorj functions of the liver. One iif these diseoaei 
i>> the debiUtj which is cunnequent upon Typhuid and other fererB. In 
these fevers the functioD of the liwr ia always more or less interfered with, 
Ihongh more obvi'>uBly in some cases than in others. In strumous habits, 
in which generally bark Is of signal service, and was very strongly recom- 
mended by CuUen, Fiirdyce, snd othem, — there is fi>uiid commonly a pecu- 
liar degeneration of the livir, which has lieen ably described by Dr. Q. 
Budd. This state is distinct from the fatly enlargement c 
Phthisis, in the early tisge of which disease Quinine is also Tflrj •■ 
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Quiaine is urteti IwocScial in Gour, in wliich the liver is alwaji more or 
lesB demagei). (A i»lebrat«il nnetrum, tbc "PortlaDil Ponder for the 
OoDt," coDiaiDed uniitlicr bitter — Gentian.] 

Turning; to periodic diseases, wo find that impaired hepatic funclioi 
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the rule, aiid the absence of such diB(>riJer the eii^eptioD. 
once admitted in the cuae or D^senterj. and of the Remit 
fevers of the Tropica. It is also true of Ague. It seeint 
the GnlBr>;ed spleen mftj be partly cauaed by an obstructii 
tion in the liver. This affection of the spleen is not 

In Typhus fever both the npleen is disorganlEed and the liver deranged. 
It is observed in tropical countries rhat severe forms of remittent not 
nnfrequeutly pass into continued fever, which aoema to pinnt to some anal- 
ogy between the two. Ague even may puss into Typhoid fever. And 
Quina hns of late been strongly recommended in the trentment of continued 
fevers in general. 

Dr. Watson states that in New Zealand the bjlinry functions suffer so 
much in the inlermittent which occurs there, that it is known among tba 
inhabitants by the name of the "Gall-fever." (Lafures on Iht Practice of 
MtdUine. vol. i. p. T9.1.} 

Asiatic Cholera is considei'ed by many physicians to be a kind of terrible 
intermittent, which seldom loatH beyond the second or cold stage. The 
secretion of hile is completely arrested during the continuance of the rice- 
water purging. Quina has been tried in Chulera, and the beneficial results 
have been sufficiently marked to encourage us tu give It a more extensive 
trial. 

Let us now place in conjunction with these fiicts the similarity which 
has been pointed out between the bilter vegetable principles, and one of 
the chief CO natitucnti of the re-absorbed bile. Quina and others resemble 
in many points a certain principle in the bile ; they tend to cure certain 
diseasBs, and these diseases are connected with deranged hepatic functions. 
Does not this suggest the possibility that they may be of service bjautuftlly 
formiug the above principle, or by supplying its place in the blood T It is 
poMible that Buoh bodies as Quitta and Cinchona may be able (o fulfil the 
function of Bile in the blood by remaining as they are, without even 
changing at all. 

It is just possible that the preMnce in the blond of the bile-product, the 
supply of which has been cut off by the hepatic disease, might have pre- 
vented the continual action of the Ague poison. 

There la another fact which gives additional probability to such an idea. 
Another remedy of a different kind has been used in all the diseases in 
whinb Quina is admissible, proving in some cases anperior, and in other iu- 
itonces second only to it in its beneficial action. This is Mercury; uned la 
remittent and yellow fevers ; of the first importance in dysentery ; employed 
bj Dr. Bnillit) in Aguf, and pronounced by him to be in some cases superior 
n to Quina. In small doaes it is frequently of nae in cases of debility 
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BJid scrofula. And Mvi'curj is a Chologogue. t. e. an agent whicli is knoi 
to hare (he effect of promoting the seeretorj function uf (he liver. (] 
should observe, parentlietit'iilly. thnt this ia denied b; so: 
Admitting this, wo luaj conceive ihat Mercury, nut given in 
■alivation. may nporato in a different waj to produce tbe t 
Quina. One explanation wuuld suffice for both. 

If (bis conneotion betvreen Tonics and the Bile were actaallj estaliliebe^4 
then we shuuld be enabled to explain n matter which would otherwiae 
difficult t« understand; — how it is that small doses of Mercury may i 
times act as Tunics, though we know that the ulttuiale action of this mi 
cine, lilce that of other Catalytica, is lo deteriorate ibe blood. Even 
Bcrofuloua and enfeebled cases, small doses of blue pill or uf Calomel ai 
often signally useful ; and not prejudioinl. as is sometimes stated by tbi 
who confound their appliuation wiib that of Mercury given in salivatinj 
doaea. Under such a course, when judiciously enforced, we may 
dilated pupil contract to its noroial siic. and tbe pale enervated 
nance become rosy and lively, and feel tbe weak compressible pulse taj 
become hard and Brm. Perhaps Mercury in aucb a cose may be indirectljii 
tonic, by restoring to the blood the natural tonic principle nf the bile. 

It will be conceded that it is a merit in a theory, when it succeeds in 
explaining at thesnine time a number nf different things in a plausihla way. 
It seems that the atwve bypothesiaof the connection of Tonics with Taurine, 
or some such element of tbe Bile, is capable of so doing. I am far from 
asserting that it is proved, or from supposing that it is at all likely to be 
iu the present state of our knowledge of the subject; but I think that, if d( 
evidently true, it appears at least reasonable. And it may be observed,- 
Ihnteven should this idenbecompletely overthrown, there is still ample evi- 
dence to prove that Qiiina and other vegetable bitters act on tbe blooi 
the restorative principle, especially now that Quinine has been discov< 
in the blood, 



Tonics are among tbe moat useful of all medicinal. And it 
ifl certiiiiily not the least of their recommeniliitions, that we can 
8el(iom or never do harm by tlieir use. They are roraedieB, but 
not poisons. Many a man has been killed by Opium, many a J 
constitution ruined by Mercury ; but it has never been known I 
that Quinine has done the one or the other. I am hardly dia-> 
posed to go all lengths with the physician who wrote a book*l 
to prove the following syllogism : — All diseases are varieties of J 
Ague; Quinine curea all varieties of Ague; therefore, Quinimd 
cures all diseases. But I think there is little doubt that iti 
cureB, or tends to cure, s great many diseases. These diae 

• Tk. V':iiy uf Di..a.r. hj Dr. Diokson. 
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*■ may be chiefly summed under two Leads : the first comprising 
I *inany varieties of simple Debility ; the second, Ague, and all 
intermittent and remittent disorders. This latter class of_ 
periodic affections is the one over which these medicines exert 
most control. It is on this account that they have frequently 
received the title Antipenodicn, a terra which I wish to apply 
Bolely to medicines {as Arsenic) which cure Ague on the 
catalytic principle, restricting at the same time the word Tonia 
to the bitter principles of vegetabloa. Connected with ioter- 
mittents are the Beroittent and Typhoid Fevers ; over these 
Qaba exerts also a curative influence. It seems likewise to 
possess some control over Cholera, which is considered by many 
to be a kind of Intermittent. To this littt may be added some 
others, already mentioned in the course of the discussion, which 
Tonics tend to benefit, if not to cure. These are blood-diseaaes, 
and are generally connected with hepatic derangement, (See 
above.) The chief are, Gout, Rheumatism, Dyspepsia, and 
Scrofula, (v. Quinine, in Chap. IV.) 



Ord. V. Chalybeatbs. 

(Iron. Protoxide, Sesquioxide, Black Oxide, and Perchlonde of 
Iron. Salla of Iron: — viz., the Carbonate; Protosulpbate ; 
Persulphate; Phosphate; Pernitrute; Peracetate ; Ammo- 
nio-ciirate ; Potasaio-tartrate. Vinum Ferri. Chalybeate 
Waters.) 

Most of these substances are readily soluble in water. Steel 
■wine contains a Tartrate. The insoluble oxides are doubtless 
dissolved by the aid of the acid of the stomach ; and we find 
that both are most active when given in the form of hydrate, 
which is mos't esisily soluble in such a menstruum. Metallic 
Iron itself is sometimes given, in a finely divided state {pulvU 
/erri).* In that condition it rapidly combines with oxygen, 
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and is more or less dissolved by the gastric juice. It appears 
probable that all the Iron preparations are peroxidized in the 
blood, and after absorption act in the same manner on the 
human economy. All these Chalybeates are capable of being 
absorbed ; and they no doubt are absorbed. They have been 
detected in the blood, and discovered in the secretions of urine 
and milk. 

Being in the blood, they act by an influence which they 
exert upon it ; for they are wanting in all the characters which 
distinguish nerve-medicines. They are never sudden in their 
action, and the efiect which they produce is lasting. 

Iron is found naturally in the blood ; and the substance in 
which it is found is that which constitutes the coloring 
material of the red corpuscles. This is called Haematosin. It 
has been asserted by some that the red color of Haematosin 
does not depend upon the iron which it contains. But, how- 
ever improbable this may be, it matters not here whether it 
be proved so or not ; for it is sufficient that it is ascertained 
that Iron is essential to the chemical constitution of this red 
matter. Without Iron, Haematosin could not exist, any more 
than Albumen could continue to be Albumen when deprived 
of nitrogen. 

According to the analysis of Mulder, 

Hsematosi n = C44H2206N3Fe. 
It is a very peculiar body, and apparently an essential and most 
important constituent of the blood; for when it is deficient, as 
evidenced by the paleness of the tissues in Anaemia, the whole 
system suffers materially, and great and general debility is 
produced. 

The result of the administration of an Iron medicine is the 
restoration of this wanting coloring matter. For if the blood 
be analyzed before and after its employment, it is found to have 
undergone a remarkable change, most particularly in the 
quantity of Haematosin which it contains. A case in illus- 
tration of this is given by M. Simon, of Berlin. {Aniin. Chem,, 
vol. i. pp. 310, 313. Syd, Society.) The solid constituents of 
the blood, in a case of Chlorosis, had increased, under the use 
of Iron, from 128-5 to 193-5 in 1000 parts; the Globuline from 
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80 to 90; and the Hteniatosin from 1'43 to 4'59, in the same 
mnount. It ia proLaLli; that the increase in the HEematoain is 
the firat change ; that this then improves the condition of the 
blood- corpuscles, increases their number, and through them 
betters the condition of the blood, and of the syatem generally. 

In a case which came under my own observation, the blood 
of an aneemic girl waa found, before the use of iron, to contain 
only 60 part? of globules in 1000, instead of 120, the normal 
average. The Amraonio-citrate of Iron waa prescribed, in five- 
grain doses, three times a. day. After it had been continued 
for a month, the blood was again analyzed, and the amount 
of corpuscles found to have increased to 76 parts. After 
another month, they had reached to upwards of 100 in 1000 
parts of blood. In the mean time the appearance of the patient 
had improved immensely. 

Chalybeatea have thus a most immediate and obvious effect 
in restoring to the blood this wanting Hsraatosin. As the 
exact eheraical condition of the Iron in H^matosin baa not 
been discovered, so also the precise changes which Chalybeate 
medicines have to undergo, before they can supply this deficient 
material in a fit and proper form, are not known. Mialbe con- 
siders that an albuminate of the peroxide of Iron is formed in 
the blood, and that this is the basis of the red globules. All 
the known soluble compounds of Iron, except the Ferrocyanide 
and Ferridcyanide of Potassium, pOHsess this Hestorative power.* 
In most Chalybeates the Iron acts the part of a base; but in 
Bome, as the Ammonio-citrate and Potaasio- tartrate, it exists in 
a peculiar condition, and cannot be precipitated from their 
solutions by Ammonia. The water of Chalybe-ate springs 
generally contains a Carbonate of Iron, held in solution by an 
excess of Carbonic acid. The same salt ia contained in the 
compound Iron mixture and pill, and in the " Siiccharated Car- 
bonate " of the Pharmacopoaia, when these are rightly prepared. 
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Bouchardat has maintained that Iron is only efficient when 
in the state of protoxide, and that the persalts are of no use 
except as astringents. This is quite opposed to gur common 
experience of the value of the Perchloride, and Citrate of the 
Peroxide. Conceiving it quite impossible for ao unstable a 
compound as the protoxide of Iron to escape the action of the 
oxygen in the blood, I believe that, however it may enter the 
body, the Iron must sooner or later be reduced to the state of 
Peroxide. 

When the Iron has entered the system, it is not necessarily 
excreted again from it, because it is not unnatural to the blood. 
To ascertain whether Iron given in small quantities is excreted 
by the kidneys, I have tested the urine of a patient who had 
been for some time taking thirty drops of the Tincture of the 
Perchloride twice a day, Uut have been unable to detect in it 
any trace of the metal. M. Quevenne has also discovered that 
when Chalybeates are taken in considerable doses, little or none 
of the Iron can be detected as passing out in the secretions. 
{Journal de Pharmacie et de Chimie^ 1854.) 

But when given in still larger doses, Iron passes off by the 
urine* and by other secretions. According to Dumas, Mialhe, 
and Quevenne, it is partly excreted by means of the hair, the 
growth of which it stimulates, and which contains it in con- 
siderable quantity. Some portion may be excreted by the 
intestine, and combine in the cavity of the bowel with Sul- 
phuretted Hydrogen. The resulting Sulphuret communicates 
to the faeces a characteristic black color. The cause of this 
color was ill understood, until pointed out by Berzelius. 

When the salts of Iron pass through the glands, they gen- 
erally prove to be more or less astringent. The Chloride and 
Sulphate are most so ; and they will thus be mentioned again 
under the head of Astringent medicines. The tincture of the 
Perchloride has obtained the reputation of being diuretic. But 
this constitutes no exception to the rule of its being astringent; 
for this diuretic power is owing to a peculiar ether, formed with 
the spirit by an excess of hydrochloric acid used in the prepara- 
tion of the tincture. 

• BeneUas, TraiU tU Ohimie, t tIL p. 402. 
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The beneficial action of Chalybeate preparations is conBidered 
by Boine writers to be inversely proper tioiieii to their astrin- 
gency. Thi» is at least true so I'ar aa this — that the ostrinj^ent 
or irritant preparations of Iron cannot with impunity be given 
in BO large a dose as the others. Whatever compound or aiiltof 
Iron be selected, it should be administered within half an hour 
after a meal. If a soluble salt,, that by being mixed with the 
food it may be prevented from causing ii-ritation by sudden 
contact with tlie coat of the stomach; if an insoluble Chaly- 
beate, that it may meet with such an outflow of acid gastric 
juice as may be able to reduce it to solution. 

I believe Iron to be simply and solely a Reatorative remedy. 
By improving the condition of the blood, it appears similar in 
action to Tonics; but it is not a true Tonic, for neither in 
debility nor in Ague is it of any service, unless there is at the 
same time Ansemia. In some cases even of Anamia, Iron will 
not effect a cure. This must be because the appropriative 
power of the system is so weakened and degenerated, that it is 
incapable of consigning even this needful substance to its proper 
destination. 

Aiiffimia is the one disease in which iron is of use. Purga- 
tive medicines form a valuable adjunct to the treatment in 
moat cases. Dr. G, Owen Rees has suggested that they may 
be of use by removing some of the water of the blood, so that 
the corpuscles, being then shrivelled by exoamosis of their con- 
tents, may be in a fitter condition to absorb the "ferriferoua 
chyle." And yet, if so, the drinking of a single glass of water 
would prob.ably be sufficient to swell out the corpuscles again, 
and thus put a stop to the process. It is just pa'tsible that a 
Cathartic may he serviceable by purging away from Lba blood 
»ime effete matters, as Sulphuretted Hydrogen, formed by the 
continual decomjMj^ition of the tissues, which would have 
hindered the operation of the Chalybeate in the blood, by 
decomposing it. 

The use of Iron m;iy, I think, bo summed up by saying that 
it cures Anaemia. In this way it may benefit, and sometimes 
cure, other disorders, in which Anremia is apt to be a promi^ 
nent symptom. Such are Ameuorrhcea, Scrofula, Cancer, 
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<;hronic Ague, Hysteria, Chorea, and Bright's disease of the 
kidney. To these we may add Erysipelas of a low kind, which 
is sometimes associated with Anaemia. But it seems that it can 
never be used advantageously in these disorders, when they are 
unattended with Anaemia; nor even then is it to be preferred 
to the other remedies specially appropriate in each case, but 
ought rather to be conjoined with them. Cancer and granular 
kidney disease may perhaps be alleviated, but are seldom 
cured. Id Chorea, Arsenic or Quinine may be used, with or 
without Iron. Aloetic purgatives may be advantageously con- 
joined with Chalybeates in Amenorrhcsa and Hysteria. Their 
use may be accompanied by cold affusions, or by some anti- 
spasmodic stimulant. In Scrofula the Iodide of Iron affords us 
a valuable double remedy.* In chronic cases of Ague, when 
accompanied with Anaemia, as is often the case, Iron may be 
prescribed with advantage. 

In general Anaemia, an occasional purge, a generous diet, 
with good air and exercise, should be combined, if possible, 
with the Chalybeate treatment. Iron in Anaemia may be 
almost regarded as an aliment. 

Ord. VI. Solvents. 
(Antilithics. 
The mineral Alkalies, their Carbonates, and neutral salts with 
vegetable acids. Biborate and Phosphate of Soda. Ben- 
zoic and Cinnamic acids. 
A ntiphosphatics. 

Mineral and vegetable acids. Sour fruits.) 

Of all the fluid secretions, the secretion of Urine is perhaps 
the only important one which cannot cease to be fluid without 

* When Iodide of Iron is taken, the Iodine passes out in the urine, but either none 
of the iron leaves the system at all, or only the merest trace can be discoyercd in the 
urine. Quevenne found that, after administering fifteen grains of Iodide of Iron, the 
Iodine appeared in the urine in ten or fifteen minutes ; in forty-eight hours three- 
fourths had been excreted in this way ; but during the same period only a trace of Iron 
was discovered in that secretion. 

This well illustrates one important difTerenoe between the catalytic (iodine) and the 
restorative (iron). The former must be excreted ; the latter may bo assimilated. 
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immediate damage to the ayBtem. The deposit of solid matter 
from this secretion is dangei'oiia, because tending to tlie forma- 
tion of a solid calculus in the kidney or the bladder, in neither 
case easily extracted, and acting like a foreign body in these 
Benaitive organs. This Urine, naturally clear and limpid, eon- 
tains in it several substances which are by their nature insola- 
bte, but are held in solution by certain other materials. But 
in some morbid states these latter materials may be wanting, 
or else the insoluble bodies may be secreted in such quantity 
that the solvent material is unable to hold them in solution. 
In such instances, these parts of the urine may either be sepa- 
rated by the kidneys from the blood iu a solid state, or may be 
deposited from the urine after excretion or on cooling. They 
then fall down in a crystalline or finely divided state, and con- 
stitute Urinary Deposits. 

Solvents are medicines which are employed to hold these in- 
soluble substances in solution, where there is not enough of the 
natural solvent material in the system. They are medicines 
which tend, after being absorbed, to pass out of the blood into 
the urine. Although we are ill informed as to the nature of the 
ordinary urinary solvents, yet it is evident that they must be 
present, because substances which are by their uature insoluble 
occur in healtliy urine. And it is also evident that these medi- 
cines are able to supply their place; for, after one is given in a 
case of urinary deposit, this latter diaajipears, at the same time 
that the solvent remedy may be detected chemically in the 
urine. 

In this, the last order of Kestorative Hematics, a number of 
apparently dissimilar medicines are grouped together, all of 
which agree in this point of their action. 

The dt'posits in which solvents are appropriate are termed 
respectively Lithic and Phosphatic. Among llie first are com- 
prehended Uric acid {also called Lithic), Urate of Ammonia, 
and the more rarely occurring Urate of Soda. In the second 
set are comprised the Triple Phosphaie of Ammonia and Mag- 
nesia, and the Phosphate of Lime. These deposits are each 
known by their peculiar form under the microscope.* They 

■ A d«|KM[t o( Oiatata d( Lima ocoun lumaliioBa. It I* mcd io minnU oatobaJn; 
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may easily be separated from the urine, when in any amount, 
and tested chemically. The Lithic deposits (i. e. Uric acid and 
Urate of Ammonia) are entirely dispelled by a red heat, and are 
soluble in Alkalies. The Phosphatic deposits leave an earthy 
residue when heated, and are soluble in acids. When thus held 
in solution, the former are precipitated by an acid, the latter by 
an alkali, because by such a reagent the solvent is neutralized 
in each case. 

Now, the circumstances which may cause these deposits are 
mainly of four kinds. (1.) A wrong in the diet. (2.) An error 
in the normal reaction of the blood, causing these matters to be 
deposited, without being themselves in excess. (3.) The suppres- 
sion of another secretion. (4.) A fault of some process of assi- 
milation or secretion, causing an absolute excess of these consti- 
tuents of the urine. 

Urinary sediments may be caused by slight variations in diet. 
Excessive indulgence in animal food or in wine may cause an 
over-secretion of Lithic acid. Sour drtnks may cause a similar 
deposit, by rendering the urine acid; and sweet fruits, contain- 
ing vegetable salts of the alkalies, may produce a phosphatic 
sediment, by rendering it alkaline. Such cases may be reme- 
died by an attention to diet. 

Again, deposits may be caused by an excess of acid or of 
alkali in the blood, which excess is excreted by the kidneys, 
and causes a lithic or phosphatic gravel, without an excess of 
Lithates or of Phosphates or in the urine. Whatever be the con- 
dition of Uric acid in Urine, it is certain that it is held in solu-. 
tion by some matter of an alkaline nature.* When this alkaline 
matter is neutralized by an acid, the Uric acid precipitates. 
This may perhaps be caused in rheumatic fever by an excess of 
Lactic acid. The Phosphates are held in solution by Phosphoric 

but i.-^ rarely in sufficient quantity to be distinf^uinhed by chetnioal tests. It does not 
come within the influence of Solvent medicines. But if, as Dr. Rees suppoties, the 
production of Oxalic Acid is only an aberrant symptom of the lithic acid diHtbesis — 
then nntilithios might reasonnbly be recommended in Oxaluria, as indeed they are. 
* Some suppose that this acid occurs in henlthy urine in a free state. It is more 
commonly thought to exist as Urate of Ammonia. Lehmann states that it is found as 
Urate of Soda. Others imagine that it is held in solutVon by means of Phosphate of 
Soda. 
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fifiid, or by that matter wliicli gives to healtliy urine ils Blight 
acid reaction.* An exceaa of alkali in the blood, which may 
probiibly occur in Typhoid and low fevers, will cause their pre- 
cipitation. Or the alfaili may be formed in the bladder by the 
decomposition of the urine. This may occur in inflanimiUion 
of the bladder, or in retention of urine caused by paraplegic 
paralysis. 

In some cases of an excessively acid secretion in the stomach, 
as may occur during the presence of Sardna ventrieuli, there 
does not aeem to be enough acid left in the system to maintain 
tl>e acidity of the urine. This, then, is apt to become alkaline, 
and may deposit Pliosphates. 

In such cases there is no absolute excess of the deposited 
matter; but it is in relative excess, for the substince which 
should profierly dissolve it is overcome or neutralized by a re- 
agent of an opposite natnre. Acids and alkalies have already 
been mentioned as efficacious in these instances; the former in 
phosphatic, the latter i& lithic depa^its. They directly neu- 
tralize the disturbing cause; the alkali, or the acid. They are 
not in such cases truly solvents ; they do not themselves hold in 
Boliition- the insoluble material, but they set free something elsa* • 
that shall be capable of doing so. (v. Adda; Alkalies.) 

A suppression of the secretion of the skin causes a lithic 
deposit in some cases, as in a common "cold," for the perspi- 
ration contains a free acid, probably lactic or butyric ; and when 
it ift suppressed, the secretion of this acid is thrown upon the 
■ kidneys, and the urine is rendered more acid than naturally. 
The obvioiis indication in the treatment is to restore the func- 
tion of the skin, as by warm baths, diaphoretics, &c. 

Il is in the case of urinary deposits proiluced in the fourth 
way that true solvents are appropriate. 

From some morbid condition of the system, it happens that 
these insoluble constituents of the urine are secreted in absolute 
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excess — in a larger quantity than in health. Now, the system 
labors to excrete them in solution, even when in excess ; and 
often succeeds in doing so. But frequently this cannot be done, 
it being impossible for a suflScient quantity of the solvent 
material to be formed out of the blood. There is then a deposit 
in the urine. 

We have seen that when such matters are deposited because 
in relative excess, the only fit mode of treatment consists in the 
administration of an acid or an alkali, which shall neutralize 
the morbid reaction of the blood. Such a case is rare ; but these 
cases of absolute excess are much more common. There are 
two ways in which we may treat them ; we may adopt either 
curative or palliative remedies. We may aim at the cause of 
the disease, which is generally in the blood. An absolute excess 
of Lithates may be caused by dyspepsia, or by a gouty disorder. 
This is most surely controlled by a Catalytic medicine, {v. Anti- 
arthritics.) An absolute excess of Phosphates may be caused 
by an organic derangement of the nei*Vous centres, when it is 
very diflBcult to cure ; or it may simply be due to great nervous 
excitement, hard study, or melancholia. Such cases should 
be distinguished from a mere alkaline condition of the urine, 
without absolute excess of Phosphates, and may often be cured 
by attention to the disturbed nervous functions. 

Such a curative course of treatment aims at the primary cause 
of the* deposit ; but when we are unsuccessful in our attempt to 
control this, or when the excess of solid matter is so great as to 
be positively dangerous, we are then driven to have recourse to 
palliative remedies. These are solvents; medicines which pass 
»nto the blood, combine there with the peccant matters, pass out 
with them into the urinary secretion, and hold them there se- 
curely in solution. Such an agent may often be advantageously 
combined with the Catalytic remedy, which tends to cure the 
eystetic disorder. It is a blood-medicine. Its action is so far 
permanent, that it eflfects its object definitely, dissolving and 
carrying away a certain portion of insoluble matter. But as 
it also passes out itself, it requires to be frequently repeated, 
because the deposit continues to be formed, and demands each 
time a fresh portion of solvent. It obviously acts on the 
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itive principle. The deposit should be excreted in a dia- 
l state, but is not. The remedy, therotbre, supplies a want, 
rater is- the simplest and most efficacious of all solvents, and 
flliould in all cases of gravel be very freely administered. Bou- 
chardat haa remarked that great water-drinkers are never 
afflicted with stone. All the urinary deposits are, to some extent, 
soluble in water, although comparatively insoluble. Whenever 
the urine is of higher ppecific gravity than it should be in health, 
more water should he drunk. The average specific gravity of 
healthy urine is about I'OIS.* 

Acids and Alkalies are most important as solvents. They 
do not now act indirectly, as in the case before tnentioned, hut 
directly dissolve the insoluble matter. Acida dissolve a phos- 
phatic, and Alkalies or their carbonates a lithic deposit, in the 
body, B3 well as out of it. Although the natural solvent may 
be neither an acid nor an alkali, but something else different in 
nature from these, yet anything that will rightly dissolve the 
deposit will be fit to supply its place. Any of the free Acids 
may serve to dissolve a precipitated phosjihate. Hydrochloric 
ia perhaps the best of the mineral, acids, although Phosphoric 
has been recommended on theoretical grounds. Sulphuric ia 
the least efficacious, because it does not always pass out in the 
urine, (v. Chap. IV.) Sour fruits, as Currants or green Goose- 
berries, may be useful in phoaphatie cases; but ripe fruits have 
an opposite tendency. Acidulous drinks may be recommended, 
6e Cider, Perry, and Ehenish wines. Of the free alkalies used 
to dissolve a lithic sediment, Potash is preferable to Soda, 
because it forms a more soluble compound with Uric acid. Maa- 
cagni and Jurin were the first to dissolve calculi by the internal 
administration of Carbonate of Potash. The Bicarbonates of 
tbe fixed alkalies are better, because less irritant. Bicarbonate 
of Boda is contained in Vichy water. The soluble Bicarbonate 
of Miignesia may be given with advantage. The Carbonate of 
Lilhia has been recommended by Mr. A. Ure; f but it ia com- 

• Aefti'^nif In ginnn, Ilia 1-0! 2S; Bi«<iuitu1 ioake> It 1-OlT ; Dr. Prout uDd Dr. 
GnldiBff Bird. l-niO; lleriellus nt-s it .l,ri h xhri. 

t In 1H4S. Pl-«rm. Jm-r-.. Tol. ill. Tlis ^i.lta of Lllhin b.vs hren tinc« nHHini- 
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parativeiy insoluble. The neutral vegetable salts of the lUki 
and awoet truils wbich contain them, are equivalent to the 
bonalos, beciiUKe coiivoried into tliera in tlie ByStem, 
alrea<]y been shown. Tbey may bo pleasantly ad mmis tared 
the form of e£Fervescing draughts, in the formalion of which 
Carbonic: acid of an alkalina carbonate ia displaced by Citric or 
Tartaric acid. Dr. Roberla fiuda the Acetate and Citrate of 
Potash superior to other preparations in procuring the solution 
of Uric acid calculi. {Gtilstonian Lectures, 1864.) 

The danger which attends the continual use of acids or 
alkalies, particularly of the latter, ia that their long empioyi 
may engender a condition of an oppoaiie nature to that which 
they were intended to alleviate. An acid may at length cause 
B. lithic deposit in the urine; or, still more frequently, an alkali 
may produce a phoephatic sediment. Their administrati< 
should therefore be conducted with caution.* 

There are some other remedies which may be advantageoi 
employed as solventa for Uric acid and Urates, whose use ia 
attended with this danger, and whose efficacy is a proof that 
occurrence of a deposit in the urine is nota mere question of 
preponderance of acid or of alkali in that secretion. The 
important of these is the common Phosphate of Soda, first 
commended by Liebig, who discovered that Uric acid was BoIl 
ble in a solution of that salt. 

If forty graius of dry Phosphate of Soda, seven grains 
Uric acid, and filteen of Hjppuric acid, be dissolved in a pint 
hot water, and to this solution two per cent, of Urea be add< 
a kind of artificial urine will be formed, 

fliirrnd ragnrda LUbln u Itii b< 
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Biborate of Soda, or Borax, has also the power of dissolving 
TTric acid, and has been recommended in the treatnaent of lithic 
deposits by Boiichardat and Binswanger. 

Mr. A. Ure has strongly recommended Benzoic acid in tbeso 
cases. It pnssea out in the urine as Hippuric acid, (v. Prop. 
VI.) The amount of the deposit appeara to decrease under tlio 
use of this remedy ; but whether the formation of the Uric acid 
in the blood is prevented, as supposed by Mr. Ure, or whether 
it is not simply held in solution by means of the Hippuric acid, 
is not clear.* Dr. Golding Bird recommends also Cinnamic 
acid, which is contained in Cinnamon water, and in the baisams 
of Peru and Toln. It resembles Benzoic, and undergoes the 
same change into Hippuric acid. The salts of these acids pos- 
sess a similar power, 

Diuretics iu general are useful in all cases of urinary deposit, 
for they increase the quantity of the fluid part of the urine. It 
is observed by Dr. Prout that healthy urine is the best solvent 
that we are able to supply. 

When Solvent remedies are employed for the purposes above 
mentioned, they not unfrequently fail altogether; and, as has 
been already observed, they require, even when successful, to 
be perpetually administered, or else the deposit will recur. For 
the Solvent passes out along with each Kuccessive quantity of 
the Lithie or Phoaphatic matter that is formed and excreted. 

A radical cure of such deposits can only be effected by a 
medicine that shall counteract the morbid process by which 
they are continually produced. This can seldom be done by a 
Restorative, but requires a Catalytic medicine. Such remedies 
we must presently consider, {v. Anliarthritics.) 

Thus are concluded the six orders of Kestorative medicines ; 
all of which are soen to agree together in some common char- 
acters. 

When a di.sease depends on a want of some materia! in the 
system, then it admits of being cured by a Restorative, which, 
in the theory of its action, is the simplest of all known medi- 
cines, And when a morbid process results in a diminution of 
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the amount in the blood of some necessnry constituent, then also 
may a Restorative be of use in alleviating the consequences of 
such a disorder ; or may even effect a cure, when the morl 
process has ceased, and left only its rcsulta behind it. 

But when the materies morbi m stilt working in the bli 
radical cure can only be effected by a Catalytic n: 
shall be capable of meeting it there, and of counteracting 
noxious influence. 

Some Restoratives are alao included among Catalytica, from 
ft regard to a different phase of their action. The most im- 
portant of these are Alkalies, which are of use in general in- 
flammation, and also in Scrofulous and Scorbutic diseases, acting 
in a way that ia at present but obscurely explained. 

When the modus operandi of a medicine is obscure, but whea 
it is apparent that it has t!)e power of counteracting a dii 
I have preferred to place it among Cataly tics, rather th 
include it with Restorative medicines. But there are not 
cases in which we are thns left in doubt. 

The diseases curable by Catalytica are all evidently prodm 
by an active morbid agency. Those which are treated by " 
storatives are just as evidently remediable by the artificial i 
ply or substitution of some one or more of the natural elemei 
of the blood. 



CATALTTIC8. 

These constitute the second division of Haematic medicim 
The above name is applied to them on the aesumption i 
their operation in the blood results in the destruction or coDfl 
teraction of certain morbid agencies. (laraXiu.) 

The difference in action between this and the precedild 
division of blood-medicines has been stated at length i 
remarks on Hasroatics in general. On recurring to Prop. VII, 
it will be seen that it is there stated — 

" That others {medicines of the first class), called Catalytio 
Bct so aa to counteract a morbid material or process, and mtu 
pass out of the body." 



I 
I 
I 

I 
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The action of tbe remeiJies in tbis division, which are the 
surest and moBt potent of all those that are employed in the 
treatment of disease, is involved in a greater degree of doubt 
and obscurity than that of any other class. Though there m.iy 
be in some cases a certain dim explanation which we may catch 
hold of, and strive to fix or to render definite, yet in many 
instances there is not even ao much as this. How can we, for 
example, by any of the common terms which are made use of 
to designate the actions of Mercury, of Arsenic, and of Iodine, 
express the peculiarity of their influence over Syphilis, Lepra, 
and Scrofula, respectively ? Does it not seem better to confesB 
our ignorance, and to say that all we know for certain is 
that these remedies have the power of antagonizing certain 



Having done this, we may afterwards try, if we can, to 
invent for this action a theoretical explanation. Our argu- 
ments and theories will not affect the fact, nor will they lead 
Tia into danger, if we have first laid down the truth, however 
incomprehensible, aa the only secure foundation, in such a 
manner that it shall be incapable of being disturbed by the 
flimsy superstructure. Some philosophers have erred in this: 
that they have first, with much paina and labor, erected aa 
airy fabric on a basis of incontestaWe truth, but subsequently, 
relying too much on that which they have themselves raised, 
they have commenced to pull up the blocks on which it wae 
founded, and have thus brought the whole speculation tumbling 
to the ground in ruins. 

Considering, then, that the action of Catalytic medicines in 
each disorder is of a special and fieculiar kind, which I think 
will not be denied, I have grouped them in orders which are 
named according to the several morbid states in whtfjh they are 
employed. 

OATALYTICA. 
Ord. 1. Antiphlogistica. 
Ord. 2. Antisypbilitica. 
Ord. 3, Antiscrofulosa. 
Ord. 4. Antiarthritica. 
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Ord. 5. Antiscorbutica. 

Ord. 6. Antiperiodica. 

Ord. 7. Anticonvulsiva. 

Ord. 8. Antisquamosa. 

The medicines of the first order are employed in inflam- 
matory disorders generally, and possess an influence over the 
process of sthenic inflammation, however first produced. The 
second order contains those that are used in the several forms 
of Syphilis. The third, those that are employed in Scrofula. 
The fourth, those that are found to be useful in the cure of 
painful affections of the joints, as Gout and Rheumatism ; and 
also of Oxaluria, Lithiasis, Diabetes, and other disorders of 
secondary assimilation. The fifth order contains those that are 
useful hi Scurvy. The sixth, those that are employed in Ague, 
Remittents, and other periodic disorders, on the Catalytic prin- 
ciple. The seventh, those used in convulsive disorders. Lastly, 
the eighth, those that are capable of curing Lepra, Psoriasis 
vulgaris, and some other skin-diseases. 

The action of these medicines being much more obscure than 
that of Restoratives, I shall therefore have less to say about 
them individually, and shall not go so much into particulars. 
That part of Prop. VII. which refers to Catalytics may be 
divided into the following minor propositions : — 

m. p. 1. — That they act in the blood, and that their eflfect is 

permanent. 

m. p, 2. — That each of itself tends to work out a peculiar opera- 
tion in the blood. 

m, p. 3. — That the diseases in which they are used depend on 

certain morbid materials or actions in the blood. 

m. p. 4. — That the result of the action of a Catalytic medicine 

is in some way to neutralize or counteract some 
one or more of these morbid processes. 

m. p. 5. — That these medicines are all unnatural to the blood, 

m 

and must at length pass out of the system. 

It might seem at first as if the first, fourth, and fifth of these 
minor propositions would alone suffice to include the original 
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sffirmation. But a roedidue may act in the blood, and may 
counteract a disorder; and yet it may counteract the disorder 
in eome other way than by acting in the blood. It ia necessary 
further to prove the disease to be a blood-disease. And the 
evidence of counteraction will be rendered stronger if we can 
prove that the medicine employed is itself capable of setting up 
in the blood some peculiar process — of causing in it a change of 
some special kind. For were it not to do so, we could hardly 
understand how it could meet the requirements of one case 
more than of another, or how it could at all arrest an active 
process in that fluid over which it exerted itaelf no particular 
inBuence. And this thing, which ia laid down in the second 
minor proposition, can, I think, be proved in the great majority 
of instances. 

Before proceeding to the separata discussion of the orders 
of Catalytic medicines, it would be better that some remarks 
ahoald he made upon the remedies of this division taken 
collectively. And we will, in the first place, consider some of 
the Btatcments ventured by authors respecting this kind of 
medicines; a^* a comparison of these should aid us in the 
discovery of the truth. 

But in referring to the opinions that have been advanced 
on the action of this group of medicines, our task is rendered 
comparatively easy by the fact that a great number of writera 
on Materia Medtca have failed to recognize them as a body. 
It may seem strange to one who has reflected on the subject, 
but it ia nevertheless true, that a majority of authors have 
taken no notice whatever of medicines acting in the blood, 
with the exception of Acids and Alkalies, which are grouped 
by some as Chemical remedies. All other medicines have 
been generally arranged under the two great and ill-defined 
beads of Nerve-medicinea and Eliminatives, I cannot find it 
possible, by either of these terms, to give any idea of the real 
action of the many important agents which I have included in 
this division. 

It would seem that it has been generally supposed that medi- 
cines — bodies of active properties and more or less pfculiar 
coaatractioQ — are able to enter and to pass through a fluid 



184 ACTION OF MEDICINS3. 

which is Htill moro complicated and changeable in nature than 
theniBolvos, yot that while so doi^ig they produce no impression 
upon it, but proceed passively to the solid tissues, or quietly pass 
out of the body, without ever leaving behind them any trace of 
their action. 

Certain writers have made some amends by including in their 
arrangements a class termed Alteratives. But even then they 
have not unfrequontly laid it down as a rule that they produce, 
in the first place, an impression on the nervous system, and that 
this lijw subsequently the eflfect of altering the manifestations of 
vital forco. How varied and peculiar in nature must these 
nervous impreaaions be, to account for actions which are often 
so widely different! 

The inodioines thus grouped as Alteratives correspond very 
nearly with my division of Catalytics. The permanency of their 
offo(jta, and the fact that the disorders which they cure are blood- 
diHonlors, will sufficiently sUmp the character of the operation 
of those remedies. 

In nmny workx, ns in those of Dr. Duncan, of Dr. A. T^. Thomson, and more 
latoly, itf Dpm. Hallard and Garrod, the existence of a class of Alteratives or 
blotviUmodicinos is not even recognized or alluded to. 

Jhit in the learned classification of Dr. Pereira, blood-medicines hold an 
important place. All except Chalybeates are grouped together in a sub- 
olaNs, called SpanwmioH, because they tend to impoverish the blood. In 
addl(it)n to those which I have named Catalytics, there are here the acids 
and alkalies. It is true that all thene medicines, after long use, impoverish 
the blood, which, indeed, suffices to prove my first point — viz., that they act 
in the blood, and that their effect is permanent. But Dr. Pereira has founded 
his classification on the physiological action of medicines, and not on their 
therapeutical uses, which form the basis of mine. Thus he takes no notice 
of the questions of what their ultimate destination may be, or what their 
prinmry wwlua operandi; whether they have to remain in the blood, or to 
pass out of it ; and whether they can act by supplying a material to it, or 
by neutralizing a material in it. The subsequent statements which Dr. Pe- 
reira has chosen as the basis of his subdivisions, founded often on therapeu- 
tical action, seem in certain cases to be somewhat problematical. Thus he 
calls Acids ''adipsa," or thirst-quenching, which very imperfectly expresses 
their action. Alkalies are grouped with Salts, Iodine, and Sulphur, under 
the general title of *' resolventia seu liquefacientia," i.e, resolvents, or lique- 
faoients, which involves an assumption that some might be inclined to dis- 
pute. The title of Spannemics, applied to the whole, though unobjection- 
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Me in a olitssificatinii ithicb ia founded apon their ultimate actioo in health, 
would be quite inappropriate in an arrangement like mine, irhiah has to do 
with their influenue in tbe uure of ilisenses. fur our object in making use 
of iuch agents is nut to impoverish the liloud. but to obtain such manliE'Sta- 
tioD of their power ea shall suffice to neutraliie the noiious agent, aod no 

Dr. A. Billing {Principles of SftdMne.SlIt erfi"/,. pp. 70-75} conaidera that 
Mercury, Arsenic, Colohicum, and all the medicines which have been called 
Specifics, are not in fact so, but that the; are onpal^lp of subduing different 
kinds of Inflammation hj causing contraction uf the dilated cspillarj veeeels. 
This explanation baa certainly the chiirm of simplicity, but not, in my opin- 
ion, the merit of truth. I>r. Billing aupports liis argument bj instanuing 
the number of remedies that have been used in Syphilin. and considers that 
they must all operate in a siuiiiar way, both in this and in other disorders. 
Tet are all these medicines of use or advantage in Ague, in Lepra, in Cho- 
rea, and in Scrofula 7 But why is it not so, if all aot in the same wayf 
Their several actions should exhibit no difference in kind, hut only in de- 
gree. It is the iipinionof thesame writer that Mercury and Iodine diniinisb 
morbid growths by starting them ; that they cut off ihe supply of bbiod by 



contracting the capillarie* in the same way a 
then can we not thus remove a fatty tui 
growth ? We are seldom able by such i 
unless it depends on a blood-disorder, i 
distinctiong and c)ie shades of difference 
of these several medicines are surely t 
to account for them all by one explanal 
But we may put axide general argui 
first placi 
capillary 



a uthei 



why 
ir a malignant 



cans to reduce the si 
I Syphilis or Scrofula. The wide 
vbiuh exist belwoen the operations 
} many and too serious to allow us 



For is the i 



id appeal to facts. In the 
is very far from being proved that in all these diaordurB the 
ids are dilnl«d. But let us even admit that it is so proved, 
)t then nearer to the establishment of the above hypothesis, 
ion of any medicinal agent on the capillar' 



Mr. Wharton Jones, in his Aslley Oooper Pri»e Essay, stales that he has 
found the effects of medicinal solutions on the capillaries in the web of a 
frog's foot to be very Tarioua. For ev^n a eolution of Sulphate of Copper 
hat been known to canae dibitatlon, and one iif Atropia t^i produce constric- 
tion ; though the former is an astringent, and the latter a paralyser. So 
that the vessels are not nearly so much under the influence of such agencies 
M Dr. Billing would seem to imagine. In these experiments the solutions 
were concentrated, and applied directly. But ill the cases in point we might 
have two or three grains of Iodide of Potassium, one-tenth of a grain of 
Arsenite of Potash, or one-twentieth of a grain of Bichloride of Mercury, 
diluted down by about twenty pounds of blood, and extended through many 
miles of cuplllitry tubes! And if simple contraction of the capillaries were 
reqnired, surely Astringents, which are known to effect this, should be tha 
most usefulofallthese medicines. But we do not find it to be so. Further, 
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thi» ideft must include a virtual denial of tbe causation of blood-dlsordors 
bj •ptMliol morbid agencies. 

Such are tlie grounds upon wuicli is founded a denial of the 
exislance of ajieciSc medicines — i.e., of remedies which are of 
particular or special uae in one or more disorders.* Is it rea- 
eonahle to deny that Mercury is of particular use in Syphilis? 
That Iodide of Potassium exerts a special influence over secon- 
dary forms of the same malady? that Iodide and PotasU are 
each peculiarly adapted to scrofulous caaes? or that Colchicam 
will often stop a fit of the Gout when other medicines have 
failed to relieve it? If we cannot deny it, we must admit such 
actions to he in some degree Bpeci6c. To adojit this term is, to 
a certain extent, to confess our ignorance, and for this reaaoa 
many have objected to it; but under ihe circumstances some 
confession of ignorance is beooming. The word is, however, 
decidedly objectionable, when it is misapplied to express the 
idea of some particular medicine being the only one that can ba 
used in a certain disorder. For this is an exaggeratioa of tho 
truth that may lead to very serious error, 

The Catalytic orders have been enumerated above. On re- 
verting to the list, it will be found that tbeir titles have ona 
common commencement. The prefix Anti- involves a principle. 
These medicines produce certain actions which are contrary to 
diseased actions, inasmuch as they neutralize them, and cannot-. 
auhsistwith them. It is granted that in some cases the actionft' 
may appear similar in some respects. But this merely shows 
that thej' move, as it were, in the same sphere, for else one of 
them could not meet the other. However the operation of &l 
medicine may sometimes seem to resemble that of a disease, it 
is alwnys in effect contrary to it. The similarity is of & kind 
which does not concern us. An acid and an alkali are so far 
similar, that they may both produce heat when mixed with 
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water, and bolh prove corrosive and deatriictive to organized 
tiaaiiea; biit they are practically contrary, and when brought 
together tLey neutralize each other, I will now juat indicate 
the manner in which the minor propositions are to ba estab- 
lished, reserving the fuller consideration of diseases and reme- 
dies until afterwards. 

Catalytic -medicines act in the blood, and their effect is perma- 
nent. Tbia is simply to affirm that ihey belong to the class of 
Hiematics, to whicli Restoratives also belong. Of all that are 
named below, there are not any, except Colcbicum and Anti- 
mony (and perhaps Bromide of Potassium), that possess in any 
degree the action of.nerve-medicinea — i. e., that exert a sudden 
and transient influence over the nervous system. I believe the 
Bedative powers of these raedipines to be quite distinct from their 
Catalytic influence. I shall attempt to show that each of them 
has a peculiar action of its own on the blood, even in health; 
which cannot be said of Restorative medicines. Of all these 
Catalytics two things are known. When they cure a disease, 
they do so definitely, so that it does not in general tend to 
return; and when they only alleviate it, the improvement effected 
is more or less permanent. In the second place, they are found 
to produce, after being long administered, a change for the worse 
in the blood, a diminution in the amount of Fibrine and of the 
red corpuscles. Thus they are blood-irapoverishers, when given 
in excess. These considerations alone, when combined with the 
proof of absorption — i. e., that they all pass into the secretions, 
and may be detected there — are conclusive as to the fact of their 
being Hsematic medicines, Wa pass to the second minor pro- 
position, which consists in the statement of a property that is 
peculiar to Catalytic HEematics. 

Sack Catalytic tendu ofitadfto work out a peculiar operation 
in the blood. 

This peculiar pi-.3i;ess, established by their presence in tlis 
blood, forms part of the known history of each Catalytic medi- 
cine. It will suffice to demonstrate this if I condense into as 
few words an possible the facts that are known on this subject, 
with respect to each of the orders of this division of remedies, 
as we come to consider them in turn. 
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case no particular influence. Tbe latter may remain in tbo 
blood; their office is supply or substitution. Catalytics may 

not remain beyood a certain time ; their oflSce is couoteniction. 
The system then labors to excrete tbem. Before psisaing out 
of tbe bo<Jy, one or two, us Colchicum, may act on tbe nerves. 
In the moment of excretion, the majority act as EliminaLivea, 
But some, as the met;Os used aa Anticonvulsives, are astringent, 
and diminish secretion generally. Mercury, Antimony, and 
Iodine, are among the most important Eliminatives known. 
They act on all glands, but on some more than on olliers. 
Antimony is also a special sedative to the Vagus nerve, and aa 
such exerts an im^nrtanb influence, which enables it sometimes 
to cut short the process of inflammation by depressing the action 
of the heart. 

We arrive at the third minor proposition. 

J^e diseases in which these medicines are emplot/ed are active 
blood-diseasea. 

In most cases the correctness of this statement is universally 
admitted. 

That Syphilis, Scrofula, Gout, Rheumatism, Scorbutus, Ague, 
and Eruptive disorders, are essentially blood-diseases — i. e., that 
in each of them there is either a morbid material present in 
that fluid, or a morbid action going on there, which conatitulea 
the chief wrong — is so generally admitted, that it may be said 
to form a fundamental part of the science of medicine as Laught 
at the present day. This disposes of six out of the eight tribes 
of diseases in question. In inflammation, the primary causes 
of which are various, we have one thing which always brings it 
within the sphere of action of a blood-medicine. There is an 
escess of fibrine in the blood, which keeps up fever, and tends 
to cause efl'usions. 

Among convulsive diseases some are purely nervous; others, 
as Hysteria, Chorea, and some forms of Epilepsy and Tetanus, 
are connected, as will afterwards be shown, with a peculiar 
blood craaia, and may be controlled by blood- medicines. 

It will shonly be indicated more at length that there is in all 
the diseases controlled by Catalytic medicines an active wrong 
in the blood. 
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It having been once shown that the diseases in which Cata- 
lytics are used have each their essence in a process in the blood, 
the fourth minor proposition will not be difficult to establish, 
though it is in fact the most important of all. 

The action of a Catalytic remits in the neutralizalion or 
counteraction of one or more of these morbid agencies. 

This may be considered to be already sufficiently proved. It 
is established by experience that these remedies severally coun- 
teract the diseases named. It is shown that thev have an 
action in the blood ; and the diseases which thev cure will be 
proved to be blood-diseases. Then it is clear that if the focmer 
counteract the latter, and have no action on the nerves, they 
must do it by some agency in that fluid, over the particles of 
which both exert an influence. Thev are Catalvtic Haematics: 
i. e., medicines which, by an operation in the blood, are enabled 
to counteract disorders which depend upon active morbid 
agencies. This is all that can be f-ositively affirmed of their 
mode of operation. 

The fifth and last minor propojition relates to an important 
difference between these and Restorative mevlicines. The latter 
mav remain in the svstem, for if thev did not do so, thev coald 
restore nothini? to the blood. Bjt Catalvtics cannot restore 
anything, for they are genemlly unnaiarai to the blood. They 
must so»?ner or later be excreted. 

Cb-fo/yfics are un^^atural to the fc^Wi, and muH at Icnotk 
pa>i4 out of the sy^tem^ 

Of the ILsc of Calalvtics, the onlv medioices that oo.tir as 
consiLtuents of healthv bIo'>i ar\? Alkalies, Sal:s o: the alkalies 
and e;irths, Calorlne, and Salphur. Of iLe??*?, the Alkalies, and 
p.:«sj:llj als»3 the o:her?, are not un:i.^:r,ir^ to the Kocd when 
ad!i:iiil5tere»l in small quantities, And r^^iv rvciouzi :a lihe sy<teaa 
aiii ac: as Res:oni:;ves, when there -< Jb irdv^ecv in the il.xJ 
of sinilAr ziarerials. Bjl: these sul«f:an-,vs, wh-ea ctvesL in 
lar^*? q:Lin:i:y and wiihoa: such i^£v;xr:.T. cit< -< :-i.e CAse when 
they ire tiseti :or Ca:alyuc p^irroses. irv u:i:ijL:r.irjL :o :iie ciocd, 
ana 21:15; t« rijrecevi rr^ni ::. *« ::cl rvstv^-c :> ::ie ci^er 
Ca:aIy^C5, iey oannoc aziy of thjein D?c:;ui::i ::jk::iriClT li u» 
bloody ander any cm:nm.<fc%nc<g^ Xieir very pir^jseoo^ iir a 
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"wiUe constitutos an artificial disease, noA is only to be tolemted 
or roconimondtd because it may serve to countenvct a morbid 
action of a more serious and uncontroihible character. 

The kidneys generally constitute tlie channel by which these 
Cfttalytiea are removed from the blood. Miwl of ihein, in 
passing out, act as diuretics. From this we must jjerliajis 
except the salts of Lead, Zinc, and Copper. Doubtless somo 
are excreted partially or entirely by the mncous membrane of 
the bowels, but this we cannot so readily appreciate. Tlia 
circumstance that the astringents just mentioned are efficacious 
in diarrhcea seems to point to their access to the inte.'ilinal 
Burface'from the blood.* 

It has already been shown that these Catalytics are all 
Bolnble in some way in the intestinal canal, and that they are 
absorbed. ( Vide Prop. I. ; Prop. II.) All of them that can 
be detected by chemical means have actually been discovered 
in the blood. But the system will not, if it can be avoided, 
suffer them to remain there lonf;. The glands are charged with 
the office of purging the blood of all morbid Diaterials; and 
thus these substances pass out in the secretions; most partic- 
ularly, as I have just said, in the secretion of urine. 

Every one of the medicines of this division, enumerated 
below — excepting perhaps Colchicum, which is difBcull to 
recognize chemically — baa been detected in the urine by 
M. Wdhler, M. Orfila, and others. The Alkalies and Acids 
are combined, so as to form salts ; the vegetable salts are 
decotfiposed ; Sulphur has changed into Sulphuric acid; and 
the metallic biises are found to be variously combined; but all 
the fixed inorganic materials remain essentially the same, how- 
ever altered in arrangement. Many of these medicines have 
been likewise detected in the secretions of other glands. The 
subject will be further discussed in the consideration of Prop. X., 
and does not immediately concern us now. 

The minor propositions being established, will bu Id up the 

* M. T«fdi™ flndi ft sreal tKtMj in [he rapidilj wilh whirh pnis™oi.ii unb-lauMi 
■re eliiolnated froRi the rjitcm. Ancnio and Cnrrtieivs •□bthnsto nrs S"' ^^ "f '" 
thirty dayt, Tirur EnietiB in fnor munih^ NilreU of Silver in live moDtha, wbila 
AoeUtBor L»d and Sulphate if Oopper nquiis mora than aigfat moDtbi. 
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major ; but all that I have ventured to affirm of this group of 
medicines is, thai they couuteract morbid agencies by an opera- 
tiori in the blood. 

Kow t!ie mode of counteraction is not defined, because it k 
only in a few cases that we can even guess at it. Id the 
majority of instaoces it seems inexplicable. We know that 
Syphilis is a poison in the blood. Mercury also is a poison in 
the blood. But why does Mercury antagonize and annihilate 
Syphilis? The case is the same with Scrofula and Iodine, 
with Lepra and Arsenic. It is very humiliating to be biifBed 
wlien we hare got thus far ; when, led by the hand of Science, 
we have been conducted alnnosl to the end of this interesting 
iiirjuiry, to find that we are perfectly unable to ta.ke the last 
step, and thus to conclude our adventure. 

When there is no disease, a Catalytic medicine may work out 
its owQ action in the blood, and produce a disease. But when 
there is some previous disorder, the working of the Calulytic 
may operate so as to counteract this already existing action, 
lH?i[ig so far similar to it that it acts in the same department, 
nnd may thus occasionally produce by an accident like results; 
but being nevertheless, as we have seen, essentially contrary to 
it, because it neutralizes it. 

Such opposite relations are met with even among natural 
diseases. Vaccination and Smallpox afford us an instance of 
tlie mutual counteraction of morbid processes, These poisons 
are alike in their operation. Dr. Fouquet, of Freiburg, has 
tried the effects of re- v.icci nation in Syphilis, on the inmates 
of a large military hospital, with great apparent benefit, as it 
is said. These poisons are unlike in their results. So are 
Ague and Phthisis; and persons who have bad Ague are said 
to be less liable to Phthisis than others. Again, we find that 
one attack of an eruptive fuver preserves the system in some 
way from the renewed operation of the same poison. In these 
morbid phenomena we find something of a parallel to the 
curious operation of Catalytic medifines in controlling blood- 
diseases; for I have shown that these remedies themselves are 
artificial blood-diseases. 

Such ideas lead us on into the uncertaia regions of speculation. 
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The idea ttiat diseased actions may possibly be accounted fi>r 
by supposing the existence of Bpecml /ermentationt in the blood, 
is by no means a new one. Inscrutable as these diseased acUotia 
themselves may be, yet we are enabled to recognize processes of 
a nature analogous to fermentntioa as going on in that fluid in 
health. Of Buch a kind, probably, are the change of albumen 
into fibrine; the chauges which take place in the starchy mat- 
ters of the food before they can be oxidized into carbonic acid; 
and the changes that moat occur in nitrogenous substances 
before absorption, as welt as those that accompany afterwards 
the downward progress of the same materials, from living tissue 
into Urea and Uric acid, to be finally excreted from the system. 
It is a curious fact, that nearly every known product of organic 
fermentation has been discovered in the human body, in health 
or in disease. Lactic, butyric, and acetic acids have been fre- 
quently found there. Dr. Heintz has lately added to these suc- 
cinic acid, discovered in a hydatid cyst of the liver. 

The production of many disorders by the access of a known 
morbid material, the working of that material on the particles 
of the blood after a special fashion peculiar to itself alone, and 
the gradual elimination of certain products, also peculiar to this 
one operation, are circumstances in which diaeaaea bear an 
obvious analogy to prof;esae8 of fermentation. The same remark 
applies to the working of Catalytic medicines. 

It is, then, just possible that one of these medicines might 
produce in the blood a fermentation which might meet and 
neutralize the morbid fermentation; or that it might simply 
determine the latter in a different direction, and thus bring it 
to a desirable end. Acting in health so as to produce a morbid 
change, it might operate in disease by means of diverting into a 
right direction a change that is already going on in a wrong one. 

But let us leave generalities, and descend more into particu- 
lars. Are we in a position to be able to indicate the actual 
, nature of the changes which we th us assume to be probable ? 

The term Fermentation is used to express a change or !»eriea 
of changes of a special character, caused among the particles of 
a compound body, by the presence of a certain other body called 
a Ferment. There are two kinds of fermentation, lu one the 
13 
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ferment itsdT m undergoing change, and impreaaea a siisilt 
change upon a substance which is analogous in nature to itselt* 
The process caused by a contagioua disorder would probably be 
of this kind. Just as the changing yeast forms and increases 
itself out of the fermeiitiog dough, so does the virus of such a 
disease renew and propagate itself out of the particles of the blood. 
The other kind of fermentation is simpler in action, hut more 
incomprehensible in character. It is produced by mere contact, 
without any change in the ferment itself. Thus it is known to 
chemists that spongy platinum causes the combination of oxygen 
and hydrogen, and exerts generally a powerful influence over 
theaffinitiesof gases and liquids, wiihoiit ever itself undergoiw" 
any change. The iufluence of Emuisine in causing, by mea 
contact, the Amygdaline in the bitter almond to resoJve intijj_ 
PruBsic Acid and other compounds ; f and that of Pepsine or of 
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dlieniM ia the aetlon o(^a ■peciflo ferment in (he binod. M. PnlU hu foUBd Ibal (U'l 
poitonoui actiuu of putrid pu> .m Iho ijitem of dDgi \t oeiitralited by the ingostlon 
of Sulpburi^oi acid or gqipbilei. (J'nirx. dr Pk«rm. tl dc Chimit, Uarch. \St7l.) 

It is Important here to leniiirk th»t raanT rormentations are aonnected with lbs 
preianee of a minule fungui, wbieh M. Paileor regtrdi u the chief agent In promoting 

The fungi catlcd Bieleridlu are prCKnt in the bloi.d in Ibe formidnbie pulreaoent 
dlMKe called '■ MBlignant Pa.tula " or " no.pilal Gangrene." In many >kiii-diBaniM 
peouliar fangoid growlhi hHve bean diHovered in Ibe eropllon. Sntphatou 
pnitun to thcae organiamir, at the aame time that it poaaeaaat a diitiuct |>ovei 
log ferniFntulion. (See Ord. VIII., AHli«i«a<^i.ir<.) 

t Thia lery ohanga nill take plaee in the blo»d, H baa l«en provad bj KilUiki 
{Aligtmtint Hid. Cm. Zn'lai^, Kit.) 
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r».line, in promoting tte change of Starch into Sugar; ia ol 
this kind. 

Considering thai CatJiIytic medicines are not hy their nature 
changing bodies, being mostly minerals, it is not likely that 
they could cause that kind of fc-rmenuition which requires that 
the ferment itself should be in a state of change. The influence 
of contact is the one which they would be most c&luuhited to 
exert. I may remark that I have used the term Catalytic with- 
out any reference or allusion to this sense, in which it has been 
frequently employed, but merely aa conveniently expressive of 
undoing or destroying. I would not wish, eitber in the torma 
or in the propoaitiona which I have adopted, to assume for 
granted anything which is not proved, Btill less an idea which 
ia purely hypothetical. 

But it is not very unlikely that some of these medicinee may 
act in a mode which ia more or less analogous to an action of 
fermentation of the kind juatdescribed. They might then either 
cause change themselves, and by this means alter and destroy a 
morbid process somewhat similar to that which they themselvea 
excite, or they might, by simple contact, be able to resolve this 
process into a natural direction. We have seen that when in- 
.troduced into healthy blood, they invariably tend to produce a 
change in it which ia productive of harm ; but that when there 
is already an nlinormal process going on there, their influence 
will effect the subversion or annihilation of this other process. 

And there are certain physiological conaiderationa that render 
Buch an idea still more intelligible and plausible. 

It is to be remembered that the blood, in which we suppoae 
such actions to go on, is not an ordinary chemical fluid, subject 
to common laws and influences, such as we may meet with out 
of the body; but a very complicated mixture, which is ever 
circulating and being maintained at a high temperature, and 
contains a number of compound organic bodies, each of which 
ia liable to a series of varied metamorphoaea. 

It is not a very potent agency which ia needed to disturb the 
chain of conditions of one of those inconstant bodies which is 
thus continually performing the circuit of the system. 

I may briefly exemplify the aeries of changes, gimple but n»- 
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mentous, which an organic body is capable of undergoing, if 1 
instance thef combination of elements which constitutes Urea. 

My bringing Amraoniacal gas in contact with the vapor of 
Cyanic acid, we produce Cyanate of Ammonia, a poisonous salt. 
This, when exposed for some time to the air, changes into Urea, 
which is isomeric with it, but comparatively innocuous. Urea, 
when heated, gives oflf Ammonia, and becomes Cyanuric acid. 
On again heating this, hydrated Cyanic acid sublimes. This, 
when brought in contact with water, becomes Bicarbonate of 
Ammonia. Two equivalents of Cyanic acid, uniting in one 
eompound, produce Fulminic acid. This, if combined with the 
oxide of Silver or of Mercury, forms a compound which is caused 
by the slightest friction to explode with terrific violence. If to 
the elements of this dangerous acid be added those of two equi- 
valents of Ammonia, we again have Urea, a substance which is 
continually forming in the body by the oxidation of some of the 
nitrogenous tissues. Urea with water changes lastly into Car- 
bonate of Ammonia. These several compounds, alike or iden- 
tical in their ultimate composition, are possessed of very diflFer- 
ent properties, whether regarded as medicinal or as chemical 
agents. 

A similar set of changes may be produced among the elements 
of Uric acid, also an animal product. 

Changes in some respects similar to these which are produced 
by the chemist are no doubt continually going on, or capable of 
being sot up by various influences, in the circulating blood, 
which is at a heat fit for such processes ; in which also is a con- 
siderable quantity of free oxygen, as well as soda, ammonia, and 
other elements, in a state fit for combination ; and to all these 
is superadded the agency of the vital principle, the object and 
eflFect of which is continual alteration, destruction, and repro- 
duction. 

By supposing the establishment (^or aiversion) of a set of 
changes in the blood, we may possibly gain some insight into 
the cause of the powerful eflFects of some apparently insignificant 
medicinesbelpnging to this, division of Haematics. Neurotic 
medicines appear to act by their mere presence, contact, and 
excitation: * ' This n^y :mA always be the case with Catalytics. 
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Sir power cannot in all cases be clearly accounted for by a 
d direct iiifliience on tlie blood, the muscles, tbe nerves, 
tbe tissues. It seems sometimes as if it were on the 
that their presence seta going, and on the products 
thus generated, that their infinence and power depends. 

It may be observed that this idea of action by contact cannot 
by any means be euppoaed to favor the very iinreaaonRble 
theory of tbe efBcacy of infinitesimal doses of drugs; for such 
medicines must of necessity be present in some amount, or tbey 
cannot act at all. Their operation cannot be like that of the 
putrefying yeast, or of the poisons of contagious fevers, each of 
which can reproduce itself out of the eleraenta of the changing 
or fermenting body; for Antimony, Mercury, and Iodine could 
never make theroaelvea out of blood, which does not contain 
them. Like the Erciulsine in the production of Hydrocyanic 
acid out of the material of t!ie bitter almond, they must be pres- 
ent in certain quantity, or they are quite inoperative. Even a 
tenth of a grain would generally be powerless, not to mention 
Buch irrational quantities as the ttiousandth, millionth, or even 
decillionth of a grain. ( Vide p. 53.) Experience — better even 
than theories and mathematics — is entirely opposed to such 
chimerical fancies. 

Having thus entered into a speculation concerning the pro- 
bable action in the blood of Catalytic remedies, I must once 
more remark that this idea forms no part of the Proposition is 
which I have defined their mode of operation. In tbe present 
atate of our information on the subject, we cannot certainly say 
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more than that these remedies, hy some blood-action, are able ^^H 

bo antagonize and to annihilate certain disorders in the blood. ^^H 

Tbe resolution of a disease thus effected may, in a few in- ^^H 

■itances, be partly explained by certain chemical considerations, ^^M 

BB will be particularly shown in the case of Antiarthritics, ^^M 

It remains for me now to add some remarks on the individual ^^^ 

modua operandi of the substances included in each of the eight ^^H 

orders of Catalytic medicines. ^^M 
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Okd. L Antiphlogistics. 

AumosnALS. vmscruALS. alkaubs. saijvbs. 

The coDdition of the system called Inflammatory Fever, indi- 
cates inflammation of an acute or sthenic type. Either of two 
causes may produce this. A local injury, in which the nerves 
of the part sympathize, may, by the reflection of this irritation 
through the nervous centres, aflFect the circulating system, and 
cause Fever. The existence in the blood of certain morbid 
poisons, as those of Gout or Rheumatism, may produce the 
same result in a more immediate way. This fever is high fever. 
That is, not only is the action of the heart excited, but the con- 
dition of the blood is invariably altered. There is found in its 
composition an exaggeration of the healthy state, an increase in 
the natural amount of those elements on which nutrition and 
life depend. When it springs from a local injury, this state of 
blood commences in the capillary vessels of the part injured ; 
from thence it spreads to the blood generally, if the wrong is 
extensive, and rapidly involving the whole vascular system, con- 
verts a temporary mischief into an established evil. The blood 
now contains an excess of Fibrine, causing it, on coagulation, to 
exhibit the " buffy coat." There are also found in this, accord- 
ing to Mulder, some peculiar hyperoxides of Proteine. The 
colorless corpuscles are in excess; and among the red cor- 
puscles is observed a peculiar tendency to arrange themselves 
tofijether in rows. This is doubtless in some way connected with 
the morbid process going on in the blood. 

Those medicines which I have grouped together as Antiphlo- 
gistics are enabled to counteract in a most direct way this state 
of things. They have the power, when introduced into the blood, 
of diminishing the amount of Fibrine in it. By so doing, they 
remove from the heart a cause of irritation, and allow the pulse 
to subside; and they retard or prevent those effusions of plastic 
lymph from the capillary vessels, which are a great source of 
peril. (When these are already formed, they assist in their 
removal by absorption. For they render the blood poor, and 
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on aceoimt of tliis Uie absorbents are impelled to the solution 
aod imbibition of nutrient matter wherever it can be found.) 

A double caution may be given as to the use of these rema- 
diea. They may be given in sthenic inflammation and in high 
fever, but not in low infliimmiition or low fever. In these 
asthenic forms, half the syraptoma of inflammation are wanting, 
and half the syraptom.i of fever. We may have inflammation, 
so called, produced by the syphilitic or scrofulous poisons. Wa 
may have fever, so called, resulting from the poiaons of Typhus 
or Scarlatina. The want of strength in the pulse, and the 
■ failure of power in the system, show us that we hav^ not hera 
the condition of blood above mentioned. In fact, in these low 
cases the fibrine is diminished, instead of increased in amount; 
the well-knowu " buffy coat " is not formed on coagulation, and 
the blood is in a state which contra-indicates the employment 
I of antiphlogistic agents. Any approach to a true hypersthenic 
condition will immediately constitute an exception to this rule, 
' which is nevertheless of very great importance. 

Given with proper precautions, these remedies are appro- 
priate in all acute inflammations that commence locally, 
' whether the ultimate cause be a wound, or some morbid irrita- 
l tion or change in a part or organ, as in Pleuritis, Cerebritis, 
\ Hepatitis, Orchitis, Peritonitis, etc. Also in acute infiam- 
' mation from morbid poisons, aa from Gout or Rheumatism. 
I But here the Catalytic remedies which tend more directly to 
I counteract these poisons, and thus to nip the mischief in the 
bud, must be the first considered. 

The acute inflammation with which we have to deal may bo 
a matter of the utmost moment. The inflammatory process — 
the chief seat of which, however it may first originate, is in the 
circulating blood — exerts a powerful influence over the nervous 
system, and may, by this influence, cause death. When fever 
is produced to any extent, there must be danger. We are 
enabled in two ways to control or to mitigate this state of 
things. We may produce au action on the nervous system, or 
we may direct our attention to the process in the blood. . 

Of Neurotic medioineB, which we shall h^ve to oonaider hereuIUr, there 
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are ntne which m^j be made use of at the com« c nc<i c nt d the mttack, 
and others which are appr»pnate when the proeesB is oiore adTmneed. Of 
the first kind is AatimonT. considered in its XenroCie aetiaa. Smplojing 
it in large doses, we maj prodnee a powerful effect upon the nerres which 
•oppl J the heart, and thus, bj diminishing the impolae upon the inflamed 
parta, or on the Tasealar sjstem generallj, promote absorption and re-eolu- 
tion. Bl«Aidletting prwinoes the same action, bat in an inverse mode. An^ 
timoDT dimini5hes the pressure on the ressels bj weakening the force of 
the heart : Bloodletting weakens the force of the heart bj diminishing the 
pressure on the Teasels. 

Such Neurotics as Opium are employed at a more adranced stage, when 
the inflammation cannot be snddenlj put a stop to, and our object is to 
counteract the effects it has produced. Be^des relicTing the pain and 
nerroas irritation which are so much to be dreaded. Opium maj be em- 
ployed to prereut a blood-medicine from passing out through the bowels. 
Antimony and bleeding are appropriate in sthenic cases. Opium should 
not generally be employed in these instances, nor should it be given in 
brain disorders, or in any case where there appears to be a determinatioit 
of blood to the head. 

Certain medicines of the class of EliminatiTes, and certain Catalytic, 
remedies belonging to the present order, are employed to counteract the 
inflammatory process in the blood. 

Of the former, the most important are Purgatives and Diaphoretics. By 
diminishing the amount of the serum of the blood, they not only tend to 
check effusions, but act indirectly on the heart, in the same way as the 
medicines last spoken of; and they probably also promote the passage of 
morbid or of peccant materials out of the system through the glands. Acid 
and saline drinks may act as Diaphoretics, besides exerting each a peculiar 
influence in the fluids. 

Becquerel and Rodier have shown that in acute inflamma- 
tions the proportion of Fibrine in the blood is increased on the 
average to 5*8 in 1000 parts, nearly double the amount of 
health. By the recent inquiries of Richardson,* Thudichum, 
and Barker, it appears that the use of Antimonial salts, when 
persevered in, produces a watery condition of the blood, dimin- 
ishing especially the amount of Fibrine. But this blood-action, 
which directly counteracts the conditions of inflammation, is 
still more apparent in the case of Mercury. This has been 
loosely stated by a multitude of authors, but definitely shown 
by the chemical analysis of Dr. Wright.f From these we learu 

* See Chemittf vol. iii. p. 615. 

t See Ckri«tt»oH'§ DUpeutatory, 1842, p. 607. 
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-.bat the mercurial agent, by aome inscrutable cbemical power, 
of whose nature we know nothing, is able to decompose the 
blood ; by some destructive agency it deprives it of one-third of 
its fibrine, one-seventh of its albumen, one-sixth or more of its 
globules, and at the same time loads it with a fetid matter, the 
product of decomposition. Such power ia possessed by few 
other medicines, and certainly exerted by none in the same 
degree as by Mercury. It ia an agent of terrible activity, and 
we may well be cautious how we handle it. 

Of this Catalytic order, Antimony and Mercury are the agenta 
which tend most powerfully to check the general blood-process 
of inflammation. The former ia used in urgent and acute cases 
to make a sudden and powerful impression, adding to its 
Heematic action a sedative effect on the heart, and circulation. 
Mercury exerts no such immediate influence. Dimiuisliing the 
Pibrine of the blood in a more marked manner than Antimony, 
and having other operations of a peculiar kind in this fluid, it 
powerfully promotes absorption and counteracts effusion in all 
inflammations. The blood-action of these remedies, though not 
positively slow, is slow when conjpared to an action on nerve, 
Thus when Antimony ia given in large doses, as is desirable in 
some highly sthenic and dangerous attacks, its blood-action is 
lost in its immediate Neurotic operation. 

So that in Croup and Pneumonia, both rapid and fatal 
inflammations, Antimony is far preferable to Mercury. But in 
Pleurisy, where there is generally no immediate danger to bs 
dreaded, but a subsequent efl"usion. Mercury ia best, being in 
time to lessen or to prevent this result. 

From the action of both on the blood, and one on the nerves, 
these are very lowering remedies. In the employment of Anti- 
mony in fevers and inflammations, the production of nausea 
generally indicates that it has taken sufficient efi^ect; but it may 
sometimes be better to give such a dose as shall cause vomiting, 
especially when a violent counter-irritant action is to be desired. 
The increase in the quantity of saliva, and slight soreness of 
the mouth, which result from its action, will show when the 
administration of a Mercurial has gone far enough. It ia seldom 
advisable tc cause copious saUvation. 
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Alkalies dissolve the Fibrine oT tLe blood, aod appear by thia 
lo lessen its deposition and retard its formation. Dr. G. Bird 
has found that those ingredients of the urine which are pro- 
duced out of the destruction of the Proteine compounds of the 
body, are increased largely in amount by the administration of 
Alkalies. Thus, when given in large doses, they operate as 
Antiphlogistics. They have sometimes been employed with 
advantage in fevers of the acute or sthenic kind. 

Exerting an influence over the inflammatory process con- 
sidered per 86, Alkalies and Mercurials are more particularly 
eflScacious in some special varieties of inflammation, because in 
such cases they further counteract the morbid agency by which 
the process is excited and kept up. 

Salines, too, diminish the fibrine of the blood, but do not 
decompose that fluid in so thorough a manner as the metallic 
Antiphlogistics. Administered for .some time, they produce a 
condition of blood like that of Scorbutus, a disease in which the 
alkaline salts natural to the blood are increased in amount, as 
Becquerel, Andral, Gavarret, and Frdmy concur in stating. 
Salts have the chemical power of preventing the coagulation of 
fibrine, and of dissolving it to some extent when coagulated. 

By this they both hinder the nutrition of the tissues, cause 
wasting of the body, and favor the excretion of the albumino- 
fibrous element in various forms. The solid organic parts of 
the urine are increased by the use of salines. The action of 
salts on the blood has been remarked by Schultz, Loffler, 
Stevens, and Basham. Nitre especially, by this impoverish- 
ment of the blood, is found to reduce the action of the heart 
and the rate of the pulse. Being a simple chemical action, the 
operation of salines as Antiphlogistics is more easily understood 
than that of Mercury and Antimony. 

In certain low forms of inflammatory exudation, in Diph- 
theria and some kinds of Pneumonia, Antiphlogistics may do 
harm.* Diphtheria, as well as Croup, appears to be more or 
less connected with the superficial development of minute 
fungoid growths ; so that in dealing with these disorders, local 

* This circumstance inspires Trousseau with the strange reflection — ** La rationa- 
iiime ne conduit en mddeoine qu'il dea aottiaea." 
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mesBtires often take precedence of general treatment. (Laycock, 
Lowe, Jodin.) 

In the TypLoJd and Eruptive fevers, when the blood is 
already auffieieoily deteriorated, when we wish to produce an 
effect on the circulating syatem, but do not think it desirable to 
reduce the vital powers beyond a certain point, Salines, as 
Nitrate and Chlorate of Potash,* supply us with a set of 
valuable and Bufficieatly miid Antiphlogistic agents. It seems 
that they not only exei'cise a solvent power over Fibrine, but 
also keep asunder the corpuscles which tend to adhere together 
in inflammatory biood. This operation on the corpuscles haa 
been observed by Mr. Gulliver, Salines were long ago pro- 
posed by Mascagni in acute inflammations in general. Nitre, 
in large dosea, has been used with considerable success, by Dr. 
Garrod and others, in acute Rheumatism. 

Sait^are excreted, and act on the skin, or the kidneys, or the 
bowels. They are not ao potent aa Alkalies ; for salts paaa out 
of the body aa they went in; but Alkalies pass out into the 
Becretions as salts, having first combined with acid in the system, 
60 that they must leave behind them a certain excess of alkali 
in the blood, by which their action is continued for some time. ' 
{Vide Alkalies ; Prop. YIII. ; AntiTnony, Mercury, and Sid- 
phate of Magnesia, in. Chap. IV.) 



OrD. II, ASTISTPHILITICS. 



VBBCIIItlALS. 



These are medicines whose operation in the blood results in 
the counteraction or neutralization of the syphilitic poison. 

Syphilis is evl'i-ntly traceable to a special poison. This ia 
recognized by the f n^t of its communication from one person to 
another. In the system of the infected pefson, if left alone 
and uncontrolled, it breeds and increases in quantity, works 
out all the mischief that it is capable of effecting, and may 
again be propagated to others, cither by inoculation into the 

• Sw Clui tV. Ord. I. Sialai/^iMt, for unolbBr lmpU[t&D( uttiun of Ihit mU. 
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blood, or by an equally direct transmission to a tainted off- 
spring. 

In primary forms of Syphilis, as the chancre, and early 
eruptions, — as syphilitic Lichen, Roseola and Lepra, — also in 
syphilitic Iritis, — Mercury is the single and best remedy. 

Its power is very widely admitted, both by English and Con- 
tinental surgeons. It is often esteemed a specific. Among 
others, Mr. Hunt, in a treatise on Syphilitic eruptions, main- 
tains that Syphilis has a tendency to go on without limit if left 
alone, but that Mercury in suflScient doses possesses the power 
of totally destroying the poison, and preventing its transmission. 
And he states that secondary symptoms have become more 
prevalent, and the aggregate of deaths from Syphilis has con- 
siderably increased, since the use of this remedy has been given 
up by many * practitioners. 

Mr. Carmichael was of opinion that Mercury was only appli- 
cable in those cases which exhibited the true Hunterian chancre, 
round, cup-like, and hard, followed by a leprous eruption. But 
it is moi^o in accordance with common experience to say that 
the only contra-indications to the use of Mercury in primary 
Syphilis are these : a scrofulous or very debilitated stMe of the 
system ; and a sloughing or regular appearance of the primary 
sore. 

It has been shown, under the head of Antiphlogistics, that 
Mercury has the power of producing a decomposition of the 
blood. But it is not simply by doing this that it can cure 
Syphilis. It is more probably in another way. Syphilis, with 
the eruptions, and ulcerations, and necroses, and the cachexy 
that results from its working, is obviously an agency which 
itself tends sooner or later to impoverish the blood ; and it seems 
to me to be not unreasonable to suppose that Mercury, in its 
destructive action, may seize first on those parts of the blood 
which are most diseased, or most liable to putrefaction, that it 
may grapple thus immediately with the fermenting and multi- 
plying virus of Syphilis, decompose it, as well as those materials 



* Bnren9prung of Berlin, Boeok of Christiania. — lu England, Habersbon, Hnghes 
B«Qnott, Drysdale, Holmes Coote, and others (partially or entirely). 
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of the blood on which it has commenced to feed, and ehininatfc 
both these and itself together by the glandular outlets of the 
frame. To cure the corrosion of the vital parts, the Mercury 
corrodes somewhat further and deeper, and sweeps all away. 
Its use, if ibis be bo, may be compared to the wise plan of 
blowing up a number of houses to save a city on fire. 

There is no doubt something peculiar in the blood-action of 
Mercury, which brings it into special relation with Syphilis, 
If given in excess it produces a form of rash, which stamps it 
as a^distinctive blood-poison. Its resolvent action ia shared by 
other remedies. 

We may administer Mercury in two forms. It may be given 
as Calomel or Blue Pill, with or without Opium, and continued 
until il affects the mouth. Or the Bichloride may be adminis- 
tered in minute dopes, and may prove efficacious without pro- 
ducing salivation. It should be commenced as early as possible; 
and in most eases the action of Mercury in the blood, of what- 
ever nature that action may be, will meet and neutralize the ad- 
vance of the syphilitic virus, preventing its further manifestation 
in a secondary form. It is rarely necessary to push its action 
beyond the first symptom of salivation ; for that will be evidence 
that the systpm is sufficiently saturated with it. Beneficial as 
it often proves when administered thus caulionaly, yet, if given 
in excess, or to individuals that are over-susceptible of its action, 
it ia capable of proving a poison every whit as noxious as the 
Syphilis which it was intended to neutralize. The Mercurial 
cachexy is quite as deplorable, and quite as incurable, aa the 
Syphilitic cachexy. 

The Terchloride of Gold may be used in Syphilis in the same 
way aa the Bichloride of Mercury ; but it is much more seldom 
employed. There seems to be a strong medicinal as well as 
chemical similarity between these two metals and their com- 
pounds. Even the metallic Gold itself was used some time ago 
as an Antisyphilitic, apparently with success. In 1715, Dr. A. 
Pitcairn recommended finely-powdered Gold as even more effic.v 
oious than Mercury in the treatment of Sypliilis. Its nse baa 
recently been condemned by Cazenave and Biett. 

The Salts of Platinum have been recommended in Syphilis 
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by Hofer; but in this country we have had no experience of 
their utility. 

Mercury is the best remedy in primary forms of Syphilis, 
whece the constitution is affected. But, to be of use, it should 
be given when the disorder is comparatively recent. In the 
later forms of the disease, called secondary and tertiary, the 
mischief is already done ; the blood is depraved, and a new 
phase of morbid action haa taken the place of the first. Here 
Iodide of Potassium is the remedy; and Mercury, if ever pre- 
scribed, should be given most cautiously, or only in cases where 
its use was culpably omitted at the outset. 

Thus, in Periostitis, ulceration of the mouth and throat, — 
or in any of the late rashes, as Rupia, — Iodide of Potassium 
should be given. Its efficacy in such cases was discovered by 
the late Dr. Williams. It may sometimes fail to effect a cure ; 
a failure which is often due, as I have said, to the ofcission of 
Mercury in the treatment of the primary disease. It would 
seem as if it were a certain smouldering action of a part of the 
poison which has escaped the operation of Mercury, but has 
been modified by it, which is best capable of being met and 
controlled by Iodide of Potassium. It is worthy of remark, too, 
that the late affections, in which Mercury often does little or 
no good, are in many points to be compared to the disorders of 
the Scrofulous cachexy, where, also, except in small doses, this 
remedy is contra-indicated; whereas in both classes of cases the 
preparations of Iodine are used with admirable effect. 

In cases where the Iodide fails, I have found that a course of 
the Bichloride of Mercury, combined with Sarsaparilla or some 
bitter tonic, proves very beneficial. 

But the action of the Iodide on a case of Periostitis, and the 
rapid absorption that follows its exhibition, are sometimes fully 
as remarkable as the influence of Mercury over the primary 
disorder, or in a case of Iritis. 

The Iodides of Sodium (Mr. Ure, Lancet^ April 2, 1859) and 
Ammonium exert a similar action to that of Iodide of Potas- 
sium. The Bromides of the Alkaline metals appear to be less 
powerful as Antisyphilitic agents. 

Sarsaparilla is a very doubtful member of this order. It con- 
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taina aaolyble principle called Smilaciiie. It is tliouglit by aome 
to purify tlie hlood, ami also to liave a kind of specific influence 
*over it in oM sypliilitio cases. If it were ao, we shouid tave 
from the vogetaljlo kingdom a diRlinct analogue to one of theae 
mysterious iiiinend Ciitalytics. But it is so rarely yiven with- 
out being combined with some more powerful agent, that it is 
difficult to judge whether or no it may have any striking virtues 
of its own. 

The An ti syphilitica, particularly the insoluble compounds 
of Mercury, are frequently employed as local applications to 
sores and eruptions. When these have a syphilitic origin, 
the mercurial doubtleaa combats the local manifestiition in 
the same way that it can counteract the general action in the 
biood. In other cases the Mercury may pass into the blood 
of the part, and, by exerting in it its antiphlogistic operation, 
the result'of which is to diminish its plaaiiciLy, may thus 
promote absorption. Mercurial ointment, if rubbed into the 
skin, becomes in part absorbed, and may thus produce saliva- 
tion. Some prefer to introduce the remedy into the system by 
this external application, especially in cases where it is found to 
disagree, or to act in an uncertain manner, if Lakon into the 
stomach. 



Urd. III. Antiscrofulics. 



Scrofula is a biood-disease. All its manifestations are ex- 
plainable on such a supposition. It is transmissible from 
parent to child ; and it holds good as a general rule that 
hereditary diseases are seated in the blood. It is unaffected 
by any of those medicines that act ouly on the nerves. It pro- 
duces a deterioration of the blood. 

Antiscrofulics are medicines which have the power of coun- 
teracting the poisons of Scrofula in the blood. Common and 
pernicious as ts this disease, there ai'e not many Catalytic 
remedies which exert any marked control over it. It is a 
cachexy which influences and deteriorates, at one and the same 
time, the solid tissues, and the blood, which is the medium of 
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their iiutntioii; and by introducing a remedy into the latter, 
we cannoi always hope to affect the former. When a strumous 
condition is chronic, and has firmly established itself — when it* 
has ^descended through many generations of the same family — 
it is very intractable and diflScult to cure. Palliative and in- 
direct remedies, aimed rather at the consequences than at the 
source of the disorder, are often adopted with benefit. Tonics, 
Chalybeates, Cod-liver oil, and cold bathing, are frequently of 
use in improving the condition of the system, when debilitated 
by the long continuance of strumous disorders. But the most 
important and direct remedies for Scf'ofula are to be found in 
Iodine and its compounds. 

The compounds of Bromine and Chlorine resemble in their 
action those of Iodine. All have the power, when taken in 
suflScient quantity, of diminishing the fibrine of the blood, and 
causing wasting of the tissues. This action is most apparent in 
the case of Iodine. But it is probably not simply as a resolvent 
that Iodine acts so beneficially. That it has some other more 
mysterious blood-action we know, by the train of symptoms 
called lodism, which it is capable of producing, and which are 
peculiar to it. The most prominent of them are coryza, itching, 
watering of the eyes, a peculiar rash, fever, and great constitu- 
tional depression. Iodine works out of itself a peculiar opera- 
tion in the blood. 

It is not to be wondered at that in many cases of deeply- 
rooted blood-disease, complicated perhaps with anaemia, struc- 
tural change of organs, disordered assimilation, and various 
nervous symptoms, all remedies alike should prove useless. So 
that the experience of many practitioners, thus frequently dis- 
appointed in their hopes of a cure, has led them to question 
altogether the efficacy of Iodine in Scrofulous disorders. But it 
is generally allowed that it is more beneficial in such cases than 
any other medicine, and is the only remedy which is universally 
applicable in Scrofula.* If this be true, it follows that it must 
have a special power over this blood-disease. 

• <* From what I have fleen of the power of Iodine in Sorofala, I regard it as one of 
the graDdest agents in the Pharmacopoeia. And in this opinion I do nut stand alone." 
Dr. Will Aire, 
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Burnt sponge, and tlie aalies of a seaweed, the Fucua vesicu- 
I08UB, Loth of which cooLain lodiue, Lave Leeo used in Scrofula, 
from very early times. But it was not iictil the present cen- 
tury that Iodine was discovered, and its efficacy in Scrofula, 
particularly in the cure of Goitre, pointed out Ly Dr. CoinSet 
of Geneva. After this it came to be generally applied in all 
Icrofuloua cases, and was especially recommended hy M. Lugol 
in France, as a specific for such maladies. 

When given for some time, Iodine has the effect of impover- 
ishing the blood, like Mercury and many other Catalytics, dimin- 
ishing in it the amount of fibriue. All remedies which do this 
"&vor absorption. This effect is obviously connected with the 
Iteration in the blood, and there is no reason to suppose that 
[|«»y special stimulant action is exerted on the absorbent vessels. 

lOae Catalytics which favor absorption are not all useful in the 
cases, but some are most useful in one disorder, some in 

lother. Thus they must exert-a special action over morbid 
poisons ; an action which is altogether distinct from the inRuence 
over absorption, although by this latter tiiey may be able to 
cause the disappearance of effused products, and of tumors pro- 
duced in various ways. 

In some rare cases Iodine has even been known to cause the 
absorption of healthy glands, as the mammee and testicles. 

r. Rilliet, of GenevL, has given an extrnordinarj Bccoiint of the delete- 
effect of Iodine in canes wliich hare come under hia obanrvsitioa. Dr. 
Bt aouounts Pir the extreme Bunoeptibilitj (?) of the Geneveso to the 
Q of Iodine by the fact that tliero h no Iodine in the water of the Lake 
>r in the plants of Chat neighborhood. (Mimoire tur Vlodifme, 
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line and Iodide of Potassium, when successful, do not 
terely cause the disappearance of scrofulous tumora, but 
irther meet and neutralize the poison which is working in tha 
(ystem, and effect a more or less permanent cure.* This cou3d 
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hardly be done by a remedy which Lad only tlie power of | 
mottng absorption. 

It seems tbat some systems are able to bear witli itnpunu 
very larye doses of Iodide of Potasaium. I once met with 
medical man wbo denied its power altogether, because ho 
eelf had freqneutly taken a scruple, and sometimes a drachm a 
a time, without any effect.* Other men are readily affected by 
very small quantities, and quickly experience the symptoma o£ 
lodism. It is probable that in the former case the mediciao^ 
very quickly eliminated by thu kidneys; but that in the lati| 
it remains in the system for some time. 

It is easy to recognize such an action as that of Iodine J 
Bcrofula, but it is almost impossible to invent a satisfactory fl 
planation for it, 

The Iodide of Iron is a most useful medicine for scroiuhi 
children, who commonly suffer under Antemia, as it combine^ 
Chalybeate with an Aiitiscrofiilic action. 

Dr. Righini (Sckmidt'x Jahrhuch, Dec, 1863) recommenS 
Iodoform, or Teriodide of Formyle, as producing the theraj^utic 
effects, withont tJie irritation of other Iodine compounds, 
Righini and Maistre have given it in doses of forty-five gralna 
daily. 

Bromine and Chlorine resemble Iodine in their Antiscrofulio 
effects, Bromide of Pota-ssium has been used successfully in 
the cure of Goitre.f The action of Bromide of Ammonium is 
similar to that of the Potassium salt. (Dr. Gibb, Brit. Associa- 
tion, August, 1863.) It is said that Scrofula and Consumptii 
are unknown among the workmen in bleaching factories, whdi 
Chlorine is being constantly inhaled. Thus it has been strongf 
recommendpd that diluted Chlorine should be inhaled by c 
Bumptive patients. It is probable that part of the « 
seaside air and sea voyages in scrofulous cases may be due a 
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the free Chlorine which is given off in small quantiLies from the 
salt water of the ocean. The powers of Iodine and Bromine axe 
shared bj liieir txiinpounds ; and Clilorine ia no exception to 
this rule. The bad consequences which follow the omisaion of 
common salt from the food, are sufficient to show that this 
substance has .1 beneficial action on the blood. Probably large 
doses of this article of diet woald be found advantageous in 
Scrofulous disorder. Dr. Cotton, of the Consumption Hospital, 
has used it In Phthisis. The Chloride of Ammonium, as shown 
by the experiments of Dr. Lindsay, is a powerful resolvent 
agent. It has been found beneficial in Scrofulous disease of the 
liver by Dr. Budd. 

Chloride of Barium has been much extolled as a remedy for 
Scrofula. It was introduced into practice by Dr. A. Crawford 
in 1789. (On the Medicinal Properties of Mtiriated Baryta.) 
It baa since been administered by Uufeland, Priondi, and 
Baudelocque. It may be given in a dose increased gradually 
frora fi\-% grains to a drachm or more. It ia now nearly out of 
use, though Mr. Pliillipa ia of opinion that "it baa a better 
claim to a place in the Materia Mpdica than medicines which 
have a firmer hold." {On, Scrofula, p. 281.) Supposing its 
efBcacy granted, it is a qiaeation whether it ia then to be attri- 
buted to the Barium or to the Chlorine. I confess that I incline 

I to the latter. After all that haa been aaid about the eflicacyof 
iBarium aa an Antiacrofulic, I cannot find that decided benefit 
Bas followed the use of any of its compounds except the 
Thloride. 

' Fotaah, free or carbonated, is another remedy of consider- 
B>1e importance in Scrofulous diseases. It is poaaibly one of 

""ihoae Catalytica which exert a aimple chemical influence. It 
may act by holding in solution fibrinous and fatty matters, and 
preventing their abnormal deposit in a crude form in the sh.ipe 
of tubercular matter. It may also be found uaeful in ctiaes of 
Syphilis, when aggravated by a previoualy existing strumous 
tendency, and where a course of Mercury cannot be safely pre- 

^ibed. 

E Small dosea of Mercury^ aa an alterative, are often efficacious 

Bt Bcrofulous constitutions. They appear to act simply by 
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stiTQulating the torpid liver to a performance of its pi 
functions.* ( Ttde page 166.) 

Potash has been used aa a prophylactic against Consumption. 
The efficacy of Cod Oil in thle disease has been explained by 
some ae depending on the Iodine which it contains in small 
quantities. I do not consider this explanation to be the 
one. {v. Cod OH, in Chap. IV.) 
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lo ibis order are included some blood-medicines which 

a direct influence over certain disorders which depend each on 
Bome fault in the complicated process of assimilation and nutri- 
tion. 

In each of the disorders of the Arthritic group there is a 
morbid material present in the blood which the system endea- 
vora, with more or less energy, to cast out into the secretions. 
The chief of these diseases are Diabetes; Oxahiria; Lithic 
deposit in the urine ; and the true Arthritic disorders, t. e. Gout 
and Rheumatism, Most of those blood-diseases virhich cannot 
be clearly traced to the introduction of a poison from without 
may be arranged under this head, and appear to be curable by 
the same set of remedial agents. 

The medicines enumerated above as Antiarthritic agents are 
recognized on general grounds aa capable of acting in the blood. 
Oolchicum has a power of impoverishing this fluid, which may 
possibly be connected with ila purgative action. But it has 
further a power of diminishing the amount of 0ric actd which 
is present there in some morbid conditions. This does not 
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appear to be an action of eliminatioo. Nitric and Nitro- 
hydrochloric acid are oxidizing ageuta. Uaed in health, they 
increase tbowaate of the plastic elements. In disease they may 
direct their energy towards various unnatural products. Citric 
AQii other vegetable acids have a mysterious power of correcting 
a putrid blood-crasis, such as exista in Scorbutus, and appear 
chemically to divert the process of oxidation in fevers. And 
Mercury, a doubtful Antiai'thritic, has been already spoken of 
as a potent blood-medicine. 

Concluding then for the present that these are blood-medicinea, 
we revert to the disorders which they tend to control, in their 
Bpeoial capacity aa Antiarthritica. 

There are certain processes always going on in the blood 
■whose continuance in the right direction is essential to health. 
When one of these processes is disturbed, it does not generally 
cease, but it goes on then ia a wrong direction. 

The natural processes result, on the one hand, in the prepara- 
tion of fit and proper nutriment out of the materials of the 
digested food, for the growth and support of the aeveral tissues 
and functiooa ; and, on the other hand, in the gradual change 
and conveyance out of the body of the products of the waste of 
'those tissues. But when any process goes on in a wrong direc- 
'l^n, it results in the formation of various products different from 
those which are required, and which the kidneys and other 
glands are at length called upon to excrete from the system. 
The result is that the general health is more or less seriously 
impaired. 

There is also another way in which these diseases are not 

ifrequently caused. A natural process may stop at a certain 
point, and go no further. The material formed at that stage 
remains as it is. It is not wanted ; it is morbid ; and it aiao 
ted from the body. It ia possible that these errors in 
the assimilative processes may sometimes arise in the first in- 
ice from a deficiency in the blood of some substance whose 
ifluence was necessary to the proper conduct or control of the 
natural series of changes. Some of these conducting materials 
ra.iy be formed by the liver ; for it is found that these disorders 
are very commonly connected with an impairment of the func- 
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tion of tKat organ. Thus Mercury, wLich restores the 
of the liver, may be for this reason useful in Arthritic diaon 
as also Quinine, which has already been shown to have a pecu- 
liar relation to liver diseases. 

But these disorders, however ibey may first originate, consist 
in an active morbid proceaa of one kind or another; and the 
surest way of counteracting this proceaa, or of diverting it into 
a right direction, is by the employment of one of the Catalytic 
medicines contained in this order. Some sUigea of these 
eases are attended with a want in the blood of some of its 
nary constituents; which condition may be relieved by 
supply of a Restorative remedy. 

Thus, in this group of disorders, three kinds of medii 
may be employed — Eliminatives, Catalytics, Restorativea. 
which tend in various ways to improve the condition of 
blood. 

Acids and Alkalies are sometimes needed, and act on 
Restorative principle. The true Antiarthritics are those med' 
icines which are employed on the Catalytic plan, to meet and 
neulraliKQ the morbid material or process in the blood. And 
sometimes Eliminatives are made use of, which seem, by acting 
on the secretions of the skin, kidneys, or bowels, to be able to 
rid the blood of an unnatural product. Thus, Guaiacnm 
and Salines are employed in Rheumatism, and Purgatives in 
Gout. 

The latter of these two joint affections is the most char- 
acteristically under the influence of Catalytic remedies. Rhi 
matism, I>ib.betes, and Lithiasis, are more under the control 
Restoratives than Gout. 

The medicines composing this fourth order of Catalytics 
been already enumerated. 

That Colchicum tends in some way to neutralize in the bL 
the poison of Gout, and to a leas degree that of Rheumatii 
also, is generally admitted, although various theories have 
adopted to explain this action, {v. Chap. IV., Art. Colehiom 

In Oxaluria, the employment of Nitric acid as a remedy 
first recommended by Dr. Prout. Dr. Goldinp Bird advii 
the substitution of Nitro-hydrochloric acid, which has pre 
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to te a-moBt valuable remedy, not only in this diaorder, but also 
in some caeea of lithic deposit. Tlie Oxalate of Lime rarely 
occars alotie in the urine ; there is generally aloDg with it some 
Urate of Ammonia. The causes of the two deposits appear to 
le in some way connected. So also are the remedies similar. 
Dr. G. Bird has found Colchicitm to be of signal service in cases 
of lithic deposit in the urine; and has proved the same med- 
icine to be efficacious in Oxaluria. 

I will now attempt to show how the action of these med- 
icinea may admit, ou certain grounds, of a chemical explanation. 
There are very few Catalytic actions in which such an expla- 
nation can be attempted, but a degree of plausibility appears to 
attach to the idea in this case, though it cannot of course bs 
considei'ed to be susceptible of more than a demonstration of 
probability. 

I have already said that in all the disorders now under con- 
wderation there are certain morbid constituents in the blood 
■which have been recognized by chemical teats. In Ciabetea 
there is an excess of grape-sugar (Glucose) formed in the blood, 
and excreted from it in the urine. In Rheumatism we have a 
painful joint affection, attended with ,a great development of 
add in the system ; and this acid, which we have many reasons 
for supposing to be lactic acid, is occasionally excreted by the 
skin. In Gout we meet with another Arthritic affection, in 
which there is urate of soda in the blood, and an excess of urio 
acid and urea in the urine. This urate of soda may he dis- 
covered in the blood of gouty subjects by a simple test invented 
by Dr. Garrod, who maintains that the presence of this morbid 
product in the one, and its absence in the other disease, is the 
only constant point of difference between Gout and Rheuma- 
tism.* A simple excess of uric acid in the secretion of urine 
constitutes Lithiaais. There is an obvious but ill- understood 
connection between Gout and the last disorder, and, indeed, 
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tetweeo all those of which we are treating. In Oxaluria i 
have an abnormal formation of oxalic acid in the blood, whid 
ifi excreted in combination with lime, for wliicb base it has 9 
great affinity, In Oxalic urine there is generally an excesa a 
urea, as I have found in many cases, 

Now, it seems to nie that all these disorders are capable 
being explained by reference to the aeries of changes in I' 
blood which are associated with the respiratory procpss. ( Vid 
lAebig's Anim. Chem., part i. p. 133; Ih-. B. Jones's Anim. 
Chem., pp. 20, 118.) 

It is the general opinion of modero chemists, that before the 
starch of the food can be applied to the maintenance of UmS 
animal heat, for which office it is chiefly intended, it [ 
through a aeries of chemical changes. First, aaeuming tw 
equivalents of water, it becomes glucose; next, this changa 
into lactic acid, which is isomeric with it; and this again com 
bines with twelve atoms of oxygen, to form carbonic acid an^ 
water. This last change ia a process of combnstion, and thaa 
produces heat. The oxygen needed for it is absorbed from the 
air by the pulmonary mucous membrane, and the carbonic acid 
formed passes out of the blood at the same surface.* 

Liebig was the first to point out the connection between these 
changes and the phenomena of Diabetes. It is clear that if the 
process were to stop at the formation of Glucose, or grape-sugar,, 
the condition of blood that exists in Diubotea would resulb.] 
This angar cannot be jiut to any use, and is excreted as fast a 
formed. t There is an excess of urea in the whole quantity of 
urine passed in the day ; probably because the nitrogenous food 
and tissues are undergoing combustion instead of the starch. 
Before becoming Glucose, starch undergoes a transitional change. J 
into Dextrine, a gummy, insipid substance which has the Bai 
composition as itself. It seems that the process may even stfl 

* Hliiha (op. nil,, p. TO) itdnpla ■ ■oinanhnt different view, cDntidirri 
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as early ka this, and that by this stoppage another aualogooa 
disease may be produced, i.e. Diabetes insipidus. The common 
Diabi;tes is called D.melljtus. {VideJone3'8Anim. Chem.,p. 120; 
Mlalhe, op. dt., p. 69.) 

If it be clearly proved that the acid of Rheumatic fever is 
lactic acid,* then thia affection may evidently be produced by a 
Btoppage of the process at the next stage. Lactic acid lias been 
formed; but, for some reason unknown, it is not oxidized into 
carbonic acid. Urea and uric acid are in excess in the urine, 
from the cause alleged above. 

But suppose some of the sugar to be oxidized prematurely, 
without passing first into lactic acid. By this, oxalic acid would 
be produced, and the phenomena of Oxaluria accounted for.f 

(Oxalic acid in small quantities in combination with lime is 
frequently present in the urine without causing much constitu- 
tional derangement. Oxaluria, as an independent diseaBe, is 
probably rare, though it was much dwelt upon by the late Dr. 
Golding Bird.) 

The correctness of the above explanation of Diabetes may 
now be considered as established. But these similar theories of 
other disorders are as yet barely established, though facte occur 
almost daily which serve to corroborate them. Suppo.^ing them 
to he true, the action of some iiseful remedies may he much 
elucidated. It is not at all unlikely that their absolute accuracy 
may be verified by fresh discoveries at no distant time. But let 
as continue. 

In Gout and Lithiaaia there is an excess in the system of 
nitrogenous matter, and thus a tendency to an extra formation 
of area. These conditions are often brought on, and always ag- 
gravated, by over-indulgence in animal food. Now if we may 
suppose that some of the lactic acid, instead of oxidizing directly 
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iuto carbonic acid, oxidizes in combination with this urea which 
is in oxce-^s, then uric acid and water might result; as is shown 
below. The uric acid accumulates in the blood, or passes into 
the urine in excessii^e quantity.* 

Should this be the case, the great afiBnity existing between 
the course and symptoms of Gout and Rheumatism would be 
easily exj)lained, there being in both disorders an impediment to 
the proper oxidation of lactic into carbonic acid. These things 
may be illustrated by a diagram, showing the results which are 
supposed to take place when the natural process is arrested at, 
or diverted from, any of its stages : 

Starch. 

+ 
to 



II 



Grape Sugar 



(Diabetes.) 



>0 



Oxalic acid {Oxcduria,) 



Lactic acid. 



(Rheumati8m.)t 




Uric acid + 10 aq. {Gout and 

Lithia8i8,)X 



Carbonic acid. 



Thus at each of the two transitional stages, we might have 
one diseased condition produced by an arrest of the process, and 

* "The blood in Gout," says Dr. Garrod, " is invariably rich in Urio acid." (On 
the Nature nnd Treatment of Oonty d:c.^ p. 105.) 

f I Diay take the opportunity of stating here that since the first pablioation of this 
Essay, the above theory of the causation of Rheumatism has been adopted by more 
than one writer without acknowledgment. 

X Miaihe (p. 28) considers Urea to be the product of a higher oxidation than Uric 
aoid. He states that it is formed at the expense of the latter in the system of persons 
of active habits. But animal diet and sedentary habits do not invariably produce 
Lithio urine or Gout The causes of Lithiasii and Gout are similar. In the former 
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another by its deviatioD. These deviations aod atoppagea may 
result from a failure of some uatural principle which is gifted 
with the control and direction of the aeries of transfornrialiotia; 
or they may simply be traceable to a wanCof vital energy, or' 
nervous force. 

The same ideas may be more distinctly expressed by meana 
of chemical equations. 

Natural proceaa. 
Cl,H,oO» + 2HO = C„H„0,.. 

= 2(C,HsOa,HO.) 
C, H.0, + 0„ = 6 CO. + 6 HO. 
OxaZuria* 
C« H„ 0„ + 0„ = 6 C. 0, + 12 HO. 
Oout and Jyithiasie. 
Lactic acid + 2 Urea + 0, = Uric acid + 10 HO. 
The last equation may be thus proved at length : 
C,H.O. CoH^CN, 

CH.O.N, 

0, __ H,„0,„ 

CoHuO^N* = C,„H,.0,.N. 

It is next to be inquired how far the theoretical explanation 
of these diseases which has been thus sketched out can be appli- 
cable to the matter in which we are more immediately inter- 
ested, viz., the action of the Catalytic remedies used to cure them. 

For the radical cure of Diabetes there la no known remedy; 
though some relief may be afforded by a system of dieting. (v.Ali- 
inents.) It is supposed that what we have to do is to convert 
diabetic sugar, i. e. Glucose, into lactic acid. This acid pro- 
bably exists in the- gastric juice. And some such substance aa 
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the decomposing Caseine in sour milk, which is capable of 
effecting this change out of the body, would be most likely to 
avail us, if we could contrive to introduce it into the blood. In 
an Essay on the Nature and Treatment of Diabetes, read before 
the Medical Society of London, I ventured to recommend that 
fresh milk should be freely consumed as an article of diet in 
this disorder — as it does not seem to be proved that its milk- 
sugar is liable to conversion into Glucose, or excretion in the 
urine — and, at the same time, that milkjicst turned sour should 
be administered in smaller quantities as a therapeutic agent. 
This recommendation has since been adopted with much success 
in several cases. 

Yeast has been given as a ferment likely to forward the 
development of grape-sugar. But there are two important 
objections to it. It tends to transform the sugar into Alcohol 
instead of Lactic acid ; * and it operates only in the stomach, 
whereas it is in the blood that we desire the action of a ferment. 
Rennet hj\s been recommended, with more plausibility. It has 
been tried and found beneficial, by Dr. Gray of Glasgow. Being 
a material of rather variable nature, it is uncertain in its reme- 
dial action. Further, Berzelius and Mialhe have thrown grave 
doubts on the fi\ct assumed by Liebig, that Rennet (i. e, Pepsine) 
coagulates milk by producing lactic acid. Milk is more pro- 
bably turned sour by some decomposing Caseine in the milk 
itself. On which ground I have recommended sour milk as a 
remedy in Diabetes. . 

In decided opposition to such recommendations, and on a principle which 
I believe to be altogether erroneous, some other remedies have been given 
in Diabetes with the intention of retarding, instead of forwarding, the 
fermentation or develi>pment of Glucose. Alum, Vegetable astringents. 
Caustic alkalies, and some mineral substances, have been proposed for this 
purpose. Bouchardat states that he has made trial of all of them, but with- 
out any benefit. 

Oxidizing agents have been advised by some, as Nitro-hvdrochlorio acid, 
or the Permanganate of Potash used by Mr. Sampson. It is true that when 
the access of oxygen to the lungs is hindered from any cause, as in aged 



* Baadrimoot prodaced symptoms of intozieatioo bj administering B«er yeast to a 
diabeUo ehUd. {Jomm, d« Ckimie Hid,, Maroh, 1866.) 



n.fiMATICS. — DIV. II. ORD. IV. 221 

persons, or patientit "uffyring from impieiied respiratinn, a kin<i of diabetes 
la apt 10 result ; at least, RpyixiEii) and nthers hare found that in such cases 
sugar acuumulutes in the liluud, and ia eicrsled in the urine, But nhal- 
•Ter may he the phy»ii)logic«l interpretatinn of this fact, it dues not fullow 
that we nhijuld bo able to cure Diabetes bj oiidiiing raediuines, for the 
developtaent of grape-sugar intti Lautia auid requires no oxygen. 

Miulhe and others are of opinion that Diabetes is mainly due to a 
deficiency of alkali in the blood. Tliey tberefora recommend the adminis- 
traCioo of alkalies, on the restomtiTe principle. It is suppnaed tbnt this 
alkali encourages the deTeliipment of lactiu H«id in the syatem by combin- 
ing with it aa soon aa it is formed. Alkalies have been given in Diabetes 
with variable results, and rather doubtful suuceas. 

Diaphoretica have hardly been tried so much aa theydeaerre. I believe 
they may prove of signal service in this disorder. The secretion of sweat 
alway* contains Lactic acid, as ascertained by Berxeliun, Anselmino, and 
Favre. And if we fearlessly urge this secretion by producing copious and 
repeated diuphoresia, we may perhaps etimulaie the natural development of 
lactic acid in the system at lur)re. 

Dr. Bfirenger Ffirand has uspd Tincture of Iodine with advantage in Dia- 
betes mellitus. [Ball. Gin. de Thfrapealiqae, April, 1»6&.) 

In Oxaluria, the best treatment consista in a courae of 
Ifitro-hydrocbioric acid. This remedy ia prepared by adding 
one part of Nitric to two of Hydrochloric acid ; and ia diluted 
considerably with water when prescribed. The Nilric acid 
causes the oxidation of some of the Hydrogen of the other acid, 
and thus seta free Chlorine gaa. This is stated by Mr. Brands 
to go on unti! the liquid is saturated with this gas. The result 
of the presence of Chlorine is, that from the affinity of this gaa 
for Hydrogen, by which, under certain circumataoces, it ia 
enabled to set free the Oxygen of water, this compound acid 
becomea the moat powerful oxidizing agent known, Thia acid 
has been lately u.'ied as a remedy for Gout and Kheumatiam, in 
spite of the acid atate of the fluida in those caaes ; and I beUeve 
it to be a valuable medicine in chronic forms of both of these 
diaorders.* A simple mineral acid would do harm in both 
inatancea. The Nitro-hydrochloric acid must operate in some 
special way. It is probable that its action may depeu.l npou its 
oxidizing power. 

Dr. Owen ReM eonsids 
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In Oxalnria it might cause the oxalic acid lobe oxidized into 
carbonic acid, and tliiis restore health. Thus : 

a O3 + = 2 CO.. 

In Rheumatic fever, where we have supposed that lactic acid 
IH formed as it should be, but tlien stops short, and proceeds 
no further, the oxidizing agent may convert this into carbonic 
acid. 

In Oout and Lithiasis, where there seems to be an excess of 
nitrogen in the system, and thus more oxygen is needed to 
roHtore the equilibrium, I have supposed that lactic acid and 
urea are changed together into uric acid. If we adopt this hy- 
I^othesis, it will be evident that under the above treatment this 
uric acid mav be oxidized back into urea and carbonic acid, and 
the balance of health restored. Thus : 

Uric acid +60 + 4 HO = 2 Urea + 6 C0„ 

which may thus be proved : 



C„ H, N 0, 




0. 


C. H. N, 0, 


H« 0, 


C. 0,. 



CioH«N,0.. = C.oHsN4 0,e. 
Such may be the action of Nitro-hydrochloric acid. It exerts 
a true Catalytic or counteractive influence. 

But wo have to explain the agency of another clafs of very different and 
apparently oppoHite remedic-:. Alkalies are employed with benefit both in 
KheumatiHm and in Oout ; particularly in the former disease. Now I con- 
ceive these to act, in Rheum.itism at least, simply on the Restorative prin- 
ciple ; supposing lactic acid to exist in excess in Rheumatic blood. This 
by itself may have no more tendency to oxidize into carbonic acid than so 
much vegetable acid would have. In ordinary cases a free vegetable acid 
paMses out into the urine without undergoing any change in the system. 
But it has been proved by Wohler that the same vegetable acid becomes 
oxidized when given in combination with an alkali. So that if we introduce 
into Rheumatic blood a free alkali, a lactate of potash or of soda will be 
formed ; this may then be enabled to oxidize into a carbonate, and the nat- 
ural process be completed. Such appears to be the ntiquale of the action 
of alkalies. They have been recommended in Diabetes. By disposing of 
the lactic acid as soon as it is formed, it is thought that in some cases they 
may favor its development out of grape-sugar. They would be inefficacious 
in Oxaluria because the oxalic acid has so great an affinity for lime, that it 
eoald not be separated from this combination by an alkali. 
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FDr. Rccs nnd othirs hiive fcmnd Lemon-juiwi oF grent use in the treut- 
Bienl i>r acute RtieumHtiani. It contains Cilrio acid, and aomt Citrnte of 
Potaeb ; the ktter bi-ing in ton amsll unount to cxplnin the avtiuii of the 
teniedj. I have already ahowii hiiw ll seems posaible thai tlie TSgetftble , 
Koids may act tu refiige runts in aiDipIe fever ; huw (hey may Iht^n supply 
the place uf the uutunil laitiu acid in lL» hlooJ, aiid hei'uine oxidixi'd insiukd 
of the PriiteinaceouH uoinpounds. (o. Aeids.) Bat Rheumnlio Tever is a 
Terj different caae, for there is here apparently an excesB of Incite acid, 
and an arrest of its oiidntion. lu considering, hnwerer, the fnrmula for 
Citric acid, we perceive that not only does il contain pro pDTtian ally mora 
Oxygen thiin Proteine, as was proved in the furnier instance, but more than 
lactic adid contains. It is 

c„ H, o„ + 3 no. 

Thus it is possible that it may act as a carrier of oxygen to the lactic acid, 
and so help it on towards its trunsforination into carbonic acid. It appears 
to be decomposed in the system, for Dr. Rees has never known it in thess 
oaset to increase the acidity uf the urine. The matter isubscnre; but we 
can discern enough of it to convince us of the poHsihility of different medi- 
cines acting in diver» ways so a.'^ to produce very similar results. 

Lemnn-Juice oontnina some Oil ofliemam. wiiich Dr. Cogswell consider! 
to be the active agent. But itappears that boilefjiflmon-juice, which con- 
tains none of Jhis, is equally useful, ns indeed is Citric aeid alone. Dr. 
Fuller has found Lemon-juice far less efficacious than alkalies in the treat- 
ment uf rheumatio disorders.] 

Golchiciim has apparently some power in the diversion or 
control of tUese morbid processes, which we can only JLdicate, 
bat cannot further comprehend. It ia generally beat to give it 
80 that it shall neither produce purging, nor any great degree 
of general depression, {v. Colchicum, in Chap. IV.) 

Mercurials, whioh act on the' blood, and promote the eecretioa 
of the liver, are found to be of considerable use in the treatment 
of ail of these diseases, but more especially in Gout. Mercury 
may destroy the morbid product whose presence constitutes 
Gout, in the same manner as I have supposed it is able to 
destroy the virus of Syphilis. But it is not clear that it is a 
true anliarthritic agent. Being a powerful eliminative, it may 
aimply get rid of the products in question by means of the secre- 
tions of the bowels and other glands. Or it may act by virtue 
of tl« power in ehminating and producing Bilo.* And it ia 

• Kilro-hyifrnohlorie »oW ii mppoied by foma to Bot aim u sn eliminator nf Btl». 
It u nM to ini>r«aiB Lhi 
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very probable that some constituent of Bile, reabsorbed into 
the blood, may be able to exert a beneficial influence on tna 
conduct of such processes as those which we have just now 
considered. 

Quinine and Tonics fa4Te been strongly reoom mended by Dr. Todd in 
6v>ut ; and thej seem to be signally efficacious, both in this and in the 
other Arthritic disorders. This is a rerj interesting &ct. If there should 
be any truth in an idea which I hare explained at length in the article on 
Tonics (ride p. 164), it would seem that these Tonics may be of ose by 
supplying in the blood the plnce of one of the wanting elements of Bile. 
For in all arthritic disorders there is more or less of hepatie derangement. 

There seem, then, to be several possible explanations of the 
cure of these Arthritic diseases. There are various different 
modes of operation by which a similar beneficial result may be 
produced by the employment of Xitro-hydrochloric acid, free 
Alkalies, Lomon-juice, Colohioum. Mercury, or Quinine. 

If it should be proved, which is not unlikely, that the chem- 
ical theory prop»Minde\i aK^ve for the purpose of accounting 
for the prvxluoii^^n of the:se disorders in the blood is in every 
respect a correct view of the case, the explanation put forth 
there of the action of the various remevlies used in such diseases 
would aoqiiire an aviiirioual prv>babllity. But at present it 
would tv sc\:e to rx?'irArvl tiiis chen::oal explanation as in great 
part hyi\^:he::v^\!, Ivoause depending upon a number of things 
which, altlioucii likely, ar^ r.ot alto^retiier proved as yet* 

A:! that we can a^rm with certaintv is that a number of 
bkxxl-r.:e*vi:c.r.e5 ar^ at^t^lied with advanta^ to :he treatment 
of the<o ki:.virv>i disorvier^, tending to oounteraoi the morbid 
conditions bv whioh tbov are severallv rrv>iuvN?d. These Anti- 
arthriti,^ n:ust ^nvrat^^, then, on th^ Oat.^lvtic rrlacirle* 

A nanttvr o: varieties and masktxi :>.mis o: these didordera 
are *:r:u:>>i t.\rether under the c^neril title of Dyspepsia. 
The virt r^vei oon%t:ti.^n of the K»i wr.ioh tends to the pro- 
duoti:n c: artl.r:::o svnivtcn::^ nt^v, whtn cc^trvCrfd and dis- 
turtei^i ij vAr::ns vxiu^es, srnivly niAnitW: ttsel: by causing 
actd.tv :: iLx* ston:.>on, n^tnlc^^w :n::\i:rr.-e:;: of dl^ejstive 
ps>wtr. An t prner^l l.v^,tuie. r\5er*n4 Ant-arthrltio resDe^iies 
are a:r.:v^i':le in i.fereat cas^e^ v\jioi:c:i3t or X:tr>-kjdio* 
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chloric acid are serviceable -wbeo this condition of the system ia 
of long BLiDding. Small doses of Mercury are often efficacious. 
Tonics, and a Purgative occasionally, may be recommended in 
mUder forma of the disorder. 



Ord. y. Aktiscokbotics. 
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These a,re remedies which are useful in the counteraction of 
Scurvy and Purpura. In these disorders there is a thin and 
poor condition of the blood, together with a deficiency in the 
amount of albumen, flbrine,* and blood-corpuacles, but a sur- 
plusage of alkaline salts ; a tendency to hssmorrhages and ulcer- 
ations, consequent on this condition of the blood; and greai 
general depression and debility. 

There is no doubt that these changes in the blood are due to 
a certain morbid action. After a careful consideration of all 
the facta connected with a visitation of this disease in Scotland, 
Dr. Chrietison arrived at the coucluaion that it could only be 
explained by supposing the existence of an "epidemic consti- 
tution." It ia certain, however, that there are some kinds of 
food which are likely to prevent the occurrence of this morbid 
action, or able to control it when it has been set up. It ia well 
known that the worst forms of Scurvy occur among sailors in 
long voyages, who have been deprived for some time of fresh 
vegetable food ; and it ia often observed that those who are thus 
afflicted on land have been subjected to the same deprivation. 
But it does not follow as a matter of course that all those so 
deprived become the victims of Scurvy. Nor does the converse 
hold good, i.e., that those who sicken with Scurvy have invariably 
Buffered from this particular deprivation; for very aggravated 
cases may occur in persona who have always lived on an ordi- 
nary mixed diet. And in an epidemic in the Perth prison, Lrs. 
Chrislison and Maelagiin traced the disorder to the absence of 
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animal flesh and milk from the diet, which was exclusively 
'* saccharo- farinaceous." {Monthly Journ. of 3fed., July, 1847.) 

On putting these facts together, I think we are driven to the 
conclusion that men of a particular constitution, or in certain 
seasons, are more disposed to Scurvy than others ; and that when 
such systems are deprived of some articles of diet which are able 
to prevent or to neutralize the working of the disease in them, 
the latent morbid action is allowed to commence. Fresh veg- 
etables, especially, are to be considered as materials which hinder 
the development of Scurvy in cases in which there is already a 
tendency to it. 

Great value must be assigned to Potatoes, as a prophylactic 
element of diet. They contain free Citric acid, as appears from 
the several analyses of Vauquelin, Baup, and Michaelis. (Perdra 
on Food and Dietj pp. 373-4.) And as agents in the treatment 
of Scurvy, Potatoes stand second only to Citric acid, and ma- 
terials which, like Lemon-juice, contain this acid in large 
quantity. 

The vegetable and other acids enumerated above as Anti- 
scorbutics, have all an action in the blood which is almost 
special to disorders of this type. In some mysterious manner 
they purify it, and restore it to its healthy constitution. Under 
their use the amount of fibrine and blood-corpuscles is raised to 
the normal standard. And the increased amount of alkaline 
salts (observed by Fremy, Andral, and Gavarret), which, how- 
ever they come to be so increased, may be regarded as the only 
recognizable materies morbi, inasmuch as these salts exert a 
direct destructive influence on the fibrine and corpuscles — is 
diminished in equal proportion. 

Of all substances of which trial has been made in the treat- 
ment of Scurvy, whether prophylactic or curative, Lemon-juice 
or Lime-juice has been by far the most extensively used, has 
confessedly proved of signal service, and is much the most 
popular. It is therefore generally employed on board ships. 
It contains Citric acid in a free state, and a small quantity of 
Potash, chiefly combined with this acid. The food of sailors 
afflicted with Scurvy consists mainly of salted beef and sea- 
biscuit. Both contain salts of Potash ; neither contain Citric 
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HCtd. 80, from this couBideratioa alone, it would seem that the 
I'ree acid muat be the remedinl agent. Bat this conclusion is 
strengthened very materially when it is found that Citric acid, 
given in the pure state, is a most adiiiirahlo Antiacorhutic. 
(Sec below.) Vegetables in their freah state generally contain 
a sniall quantity of this or some othar acid ; and fri.-sh vegetable 
food, as has just been stated, is usually the best prophylactic 
agaiiiat Scurvy and Pui-puric diseases. 

Dr. A. B. Gtirrod U of upiniun tbut Scurvy is attribatable to a deficiency 
ia the sjatcm of the natural amuiint of aalu of Putaah ; bo therefore treats 
it with lialtH of Potaeb. and, as he sajs, with aucoeaa. {Monthli/ JtiuTnal 
of Medieine, January, 1848.) The salts of Putaab, if usedonsuob grounds, 
Toald ubvioosly act an restorative HKents, and supply to tbe blood a matorial 
in which it is deSuient Dr. Qarrod concludes frota analysia that the onti- 
•corbatic Articles uf diet ore diatiaguisbed by uontaining an abundance of 
the salts of Potash, but that the reverae ia the uaae with the materials 
irhich form the staple food of thoae who are most liable to Scurvy. 

He gives the following an tbe auiounts of potash obtained from one ounce 
of each of the articles of diet named: — 

Wbeaten bread '259 graioa. 

Oatmeal '054 " 

Salted beef -572 " 

Boiled potatoes '529 " 

Lemon-juice '846 " 

Thus it appears that lemon-juice and potatoes contain more Potash than 
irhfatcn bread, and much more than oatmeal. But they do not so much 
excel salt beef in this particular, and that ia one of the chiof articles of 
diet among stulore. 

Dr. Gurrod reconimeada tbe use of N^itrato of Polnsb, This propoaitiou 
is certainly not uow. The employment of Nitre was udvised by Mr. Patter, 
■on, in n treatise on Scurvy, published some fifty years ago. It is true 
that he combined this remedy with Vinegar. Neither is it n new theory 
' that Scurvy is connected with a deficienoy »f Potash in the blood. A 
■iiullar idea was broached by Dr. Stevens in 1K32, and afterwards lakoa 
, up by Dr. Aldrldge, who erroneously stated that there woa a defiaiency of 
Lime and eoliuj matters in tlie seruui tu this disorder. 

I object to tbe theory ami prrii^tice of Dr. Gflrcud on several grounds. I 
thinb it may be proved llint J^^einon-juice owee its efficacy to Citric ncid ; 
that Citric acid ia an Antiscorbutic when given alone ; that tbe salts of 
Potash are nut Antiscorbutic when given alone; and tliat neither in the 
blood Dor in the food of soorbutio patients is there a niarkeii deficiency of 
Potash. On theoretical grounds the theory alluded to is untenable ; whea 
brought to the test of practice, it signally fails. 
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The propogitioos just laid down mnj be sapported bj a few brief tl 
inents, Leinon-jaice otea its rfftcwy to Cilric Arid. According to t 
analf^is of Pruust, it euuCains Citric acid, I'TT ; Malic acid, gum, and bi^ 
terextritotive, 0'T2; water, 97-51; in 100 porU. According tu Dr. Oar 
it contuins only '17 per cent., or aboutone part in 600, of PaUwh. Then] 
ii no doubt tliat Fruuxt much uiidorrated the proportion of Citi 
Dr. Bence Jones finds [hat an ounce of Lemon-juice contuina from tweaqf 
BevcQ to twenty-eight graina of anhydrous Citrio acid, and about thra 
quarters of a grain uf Potash, equivalent to two grains of Citrate of Potai 
He hu» conducted a number of experiments on the juice, which show tl 
iw action ou the animal system is in all respects identical with tbat of & 
Citrio acid, and entirely distinct from tlmt of a neutral Potash salt, 
all practical purposes," concludes Dr. B. Jonne, " we may regard l 
juice OS a solutinn of free Citric acid." Tbu annlysi-H referred to w 
performed by Dr. Huffman, (Mtdkal Timex, Oct. 21, 1854.) Lemon-jui 
from which the free acid has been retuuved by Lime, is of 
at all. 

Ciiric acid, gieeii alone, u aii admirable Aniinrur^itU. Dr. Trotter lon([ 
ago stated that he had experienced the powers of this acid against Scurvj 
to be erjual to any effect he had ever obsorTed from the recent fruit in its 
moat perfect stat«. (Medical and PAt/siealJourard, vol. It. p. 154.) 
of the juice of the fruit he records that it was found "a most infollil 
remedy " both in the cure nnd prevention of Sciirvy. The advanti 
attending the use of this acid in sea-voyages is recorded by Sir Gi 
Blanennd by Dr.Bryson. {See I'doa.] Dr. M'William, whobadhadalarge 
experience of its use, assured tue that he had found the simple Citrio ooid 
an admirable remedy in Sea-ncurvy. Dr. Ritchie gives sometimes Citric 
acid, sometimes Lemon-juice, and finds tbero equally serviceable. {MonlKlg, 
Jouriiat, Auguxt, 1847.) And in an epidemic of Scurvy in Cumberland, Dr^ 
Lonsdale found that in patients put on a full supply of a Citric acid mixf 
ture, the average duration of the disorder was not more than twentj-fiitf-; 
days. So that the positive experience of these and of other pbystciani 
in direct confirmation of the pnibubility already estalilishcd, tbat Lemoo* 
juice owes ita remedial efGcouy to this acid. 

The talte of Potash art not Aaliacorbulic what given alone. To the cm 
brought Tirward by Dr. Garrud and a few others, it may be objected tl 
fVesh vegetables were always ordered as an addition to the diet, at the snin* 
time that Nitro was given as a medicine. 1 ascribe the few cures recordtf 
to the use of these fresh vegetables. Was any patient ever cured by tbe, 
salt of Potash without this accompanying alloration in diet? I think not. 
The fairest opportniiity of making such a trial is in the cose of sailors ai 
tea, who cannot obtain green vegetables. Such a trial has accordingly 
bnen made, and the del^ls are reported by Dr. Bryson. {Med, TVmM, 
March S3, 1H50.) loatruotionH were given some years ag<i to the surgeoni 
of aeveral convict ships, that if Scurvy broke out during the voyage, tbej 
were to try the relative effects of Lime-juice, Nitrate of Potash, and Citrifl 
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aoiiJ, clioosing aimilar cases for oiperiu 



tnd putting the patients under 
The irial was ninde in len 
Bhips; the disease proved more iiitractable in some tbuQ in others ; liut the 
result of the whole was that both Lime-juice and Citrio acid were rewiit- 
mended as effoctive remediee, and far preferable to the Nitre. "There 
seema to be," concludes the reporter, " little reason to dnubt, judging from 
the resulta of lliese triate, and from others which were not so well con- 
ducted, that the alkaline salt has not the antiscorbatio properties which 
have been ascribed to it." It may be ailded that it is apt to disturb the 
digestive orgnus, and that it baa a disagreeable taste, and is ver; much dis- 
relislied by the patient. 

Ktiihar iii the blood nor in the food of tcoiinlic paUenla is there ant/ marktd 
dtfieieney of Polmih. It would ho ulmoat suffinient here to stjite that the 
ouoverse has not been proveil, but we may go somewhat further than this. 
Becquerel and Kudier have found tliat in the blood of scorbutica there is 
an excess, iuslend of a deficiency, of the soluble salts of the alkalies. An- 
dral, Gavarret, and Fr^uiy affirm the sane. A aimilar result haa been 
anired at by Mr. Busk. Uo finds tlie pro|)ortinn of aalts in healthy blood 
to be 0'8 in 1000; whurcas ia three casus of scurvy occurring on board the 
Dreadnought, the amounts of the same were 9'5, I0'9, and 11-5. It ie 
nnfortunate that the nature of these salts, whether most of Siida or of 
Potaab, was not inquired into. {Simon'a Chemitlry, trmulalcd hy Dr. Day, 
Tol, i. p. 315.) As to the food of scurbutics, I have alrea/ly alluded to the 
statement of Christison, confirmed by general eiperience, that Scurvy is 
sometimes met with in individuals of the higher classes who have long 
lived on a perfect mixed diet. I have also stated that the food eatfiu by 
Bulors contains Potash in abuiidance. In spite of the elahiirate and iu- 
KSnious ar^inent of Dr. Uarrod, it seems to me that there can be little or 
no doubt that the free vegetable acid is the active ur curative agent in 
Lenton-julce and aiitiecorbutic vegetables, and that Potash is not antisoor- 
hatio in any seuse whatever.* 

But it IB probably not only Citric acid that is efficacious, for 
it appears that some other vegetable acids, and vegetables which 
do not contHin Citric acid at all, may be used with advantage 
in scorbutic diseases. Various wild herbs, some of which con- 
taju Oxalic acid instead of Citric acid, have from early titnos 
been in use among the poor for this purpose. Among thes". 
Dock, Sorrel, Wood-sorrel, and Stonecrop may be mentioned. 
Such herbs have been long employed, and recommended by 

• Dr. MiclKihliin (Z)»»»h o/ Ailea-aJ Lif,), p. Til, (UKu that hi> hu fomxA 
grut liiDofiC pio.taoisd amoni,' tbe fallenU at ChelfW BuipLtal b; the uaa of NitruLu 
of PDtMh, ivmbiuli wilh Cilrie icid. 
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authority. Dr. Mead, in 1751, advised the use of Scurvy-gras3 
and Brooklime, both of which contain Citric acid, — also of 
Lettuce. He likewise made particular mention of the Herha 
Britannica, which seems to have been the great Dock, Rumex 
hydrolapathum. * 

As bearing on this therapeutic resemblance between Citric 
and Oxalic acids, it may be observed th^t Dr. B. Jones has 
found the former prove poisonous to animals when given in 
large doses, in the same manner as Oxalic acid. Next in the 
series, but probably less effective, may be enumerated the other 
kindred acids. Tartaric acid, as contained in Supertartrate of 
Potash, as well as in a separate form, has been found of some 
use in Scurvy. Malic acid, as contained in the stalks of Rhu- 
barb and berries of the Mountain Ash, is likewise possessed of 
some antiscorbutic virtue. It exists in the juice of Apples. 
Dr. Huxham (Oyi Fevers, p. 262) recommended Cider in Scurvy. 
The advantage of Acetic acid, or Vinegar, in the treatment of 
Scurvy, has been much debated. It has probably some reme- 
dial influence, but is less active than the rest. 

To Lactic acid, the interesting animal analogue of the vege- 
table acids, the same power probably extends in a certain degree. 
By reference to this acid, some have explained the alleged anti- 
scorbutic properties of milk — supposing that it turns sour in the 
stomach. And it is curious to read that an old naval physician, 
Dr. Harness, was accustomed to cure scorbutic ulcers by the 
local application of the sour gastric fluid of herbivorous animals. 
{Dr, Duncans Annals of Medicine, 1797.) Lactic acid is con- 
tained in the juice of flesh; and in certain cases of Scorbutus 
fresh meat is recommended by Dr. Christison.f 

* The 8»me physician appears to have anticipated some of the modem applications 
uf Lemun-juice. He employed it in liver-diseases generally, among which he included 
a number of dyspeptic and gouty disorders. He gave it in six-drachm doses; and says 
that he employed also in similar cases %apo»aefo%tn medicines, and rhubarb. These 
remedies, apparently heterogeneous, were recognized, then as now, to be useful in the 
same cases. For we have just seen that Lemon-juice, Alkalies, Cholagogues, and 
Tonic?-, nre all more or less applicable in diseases of the Arthritic group. 

"f Professor Morgan of Dublin considers the absence of Phosphoric acid in salted 
mvat to be the chief cause of Scurvy. He states that he has given it with success in 
that disea^ic. He has found 91 grains of anhydrous Phosph. ucid in 1 gallon of Lime- 
juice. — Lancet, Jan. 7, 1865. 
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It is almost needless to observe that as Citric acid and Lemon- 
juice are remedies of such acknowledged value, and these other 
agents confessedly inferior in efficacy, it would be most unwise 
in the physician to resort to the latter in the treatment of scor- 
butic disorders, except in peculiar forms, or in cases where the 
former cannot well be obtained. But the analogy between the 
operation of these various but similar acids is at least a matter 
of great scientific interest. 

These acids cannot remain in the blood. They pass out of it, 
and add nothing to it. But they cure Scurvy, and they doubt- 
less act on the Catalytic principle. Scurvy, or Purpura, is an 
active cachexy, not a passive one, like Anaemia. It requires a 
Catalytic agent to counteract it; not a. restorative, simply sup- 
plying something to the blood. Such an agent is the vegetable 
acid. It seems in such- cases to exert a purifying power over 
the blood, of the exact nature of which we are not aware.* The 
scorbutic cachexy is probably not the only one which is thus 
combated. The great depression and accompanying flux of the 
tissues which results from the epidemic cold called Influenza, is 
wonderfully controlled by a vegetable acid. Lemon -juice and 
-Orange-juice are popular remedies for this disorder. 

In some cases of Syphilis a cachectic or scorbutiform condition 
of blood is apt to obtain, and in such Dr. Hauschmann, of Vi- 
enna, has found in fresh Lemons a valuable adjunct to mercurial 
treatment. ( Wiener Med. Zeitungj No. 42.) 

The Epidemic of boils (Furunculoid) , which of late years has 
been not unfrequont in England, seems to depend on a scorbutic 
tendency of system engendered by malarious influence. On 
this principle vegetable acids have been given, and with much 
advantage. 

It is probable that Asiatic Cholera may consist essentially in 
a rapid and fatal degeneration of the blood, produced by some 
septic influence. And there seems to be much reason for sup- 
posing that those who are accustomed to the use of the vegetable 
acids as articles of diet, as in the cider districts of England, are 

* " Can we at wUl, by therapeutic agents, pcoduoe a depurating effect on the i>ystein 
xadf by hastening the metamorphosis of matter, aid the removal of a materiei morbif" 
Dr. Oolding Bird, Lancet, Feb. 15, 1851. 
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rendered thereby less liable to the attack of this disease. The 
evidence on this point was well summed up by Mr. Tucker, in a 
paper on the subject which he submitted to the Epidemiological 
Society in 1854. 



Ord. VI. Antiperiodics. 

PREPARATIONS OF ARSENIC. ALUM ? CHLORIDE OF SODIUM ? 

Periodic disorders are known to be attributable to the en- 
trance into the blood of a peculiar aerial poison. The mild 
malaria of England excites a comparatively tracta,ble ague; 
that of the Maremma and of the Pontine Marshes in Italy, 
brings on very fatal fevers ; while the remittents that are due 
to the exhalations from the ground on the West coast of Africa 
and in the West Indian Islands, are of a still more virulent 
nature. Accurate observations have shown that they are all 
caused by the exposure of the system to this poison, and by its 
working in the blood. 

Certain mineral medicines of the Catalytic division are em- 
ployed in the treatment of periodic disorders. 

Arsenic is a medicine of considerable power, which, when 
given in too large a dose, or indeed when given at all in most 
cases, becomes a poison. It acts in the blood, and produces in 
it a number of effects of a particular kind. When given in slight 
excess, it is apt to bring on oedema of the face, and redness of 
the conjunctivae. Besides causing various nervous disorders 
when in large doses, its continued use may bring on a cutaneous 
eruption, described by Mr. Hunt as a kind of pityriasis, together 
with a failure of apetite, general depression, a quick, small 
pulse, hurried respiration, and sometimes swelling of tiie feet. 
Any kind of eruption would alone constitute sufficient proof of 
an operation in the blood. 

One pan of this operation is that it is capable of antagoniz- 
ing the poisons of intermittent disorders, as also of certain con- 
vulsive affections and skin-diseases. In health a poison, in dis- 
ease it proves a remedy. But the dangerous nature of its action 
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ia aucli aa to demand considerable care in the adminislratiot of 
tlie preparations of Arsenioua acid, 

Dr. A. T. Thomson states tliat the action of Arsenic is liable 
to exacerbations and reniiasions, and sometimea even inter- 
missions. Thus we may suppose that there is a certain degree 
of analogy between its operation and that of the malarious 
poison, by virtue of which it may perhaps exert a corrective 
power over the working of the latter in the blood. { Vide page 
192.) Such an analogy could only exist in the case of a 
Catalytic medicine. It is not observed of Quina, which is 
employed ia intermittents on the Restorative plan. Arsenic 
is foreign to the blood, and is in every way a Catalytic 
medicine. 

In large doses Arsenical preparations act on the stomach as 
irritant poisons. Some of them have been used externally aa 
Caustica, especially in Lupus. But this is a kind of action that 
does not concern us now. 

The officinal solution of Arsenite of Potash was introduced 
into notice by Dr. Fowler, and is the chief preparation of 
Arsenic employed. De Valangin's solution contains a Ter- 
chloride of Arsenic, and is of leas than half the strength of the 
other. Both of them are used in Ague. The solution of 
Arseniate of Soda, of the same strength as that of Arsenite of 
Potash (four grains to the ounce) has been much recommended 
in Prance, and introduced lately into English practice. The 
insoluble Arseniate of Iron has been prescribed in minute doses 
by Cazenave and Biett. These, however, are employed in skin- 
diaeases rather than in periodic disorders. Some recommend, 
in all cases where Arsenic is used, to begin with small doses, aa 
two drops of Fowier'a solution three times a day, and gradually 
to increase the quantity; from the idea that the system will 
thua be enabled to tolerate the remedy better, and that irrita- 
tion of the stomach will be avoided. Mr. Hunt d^^precates tbia 
practice, and recommends regular doses of three to five drops, 
or more. It may be safely continued during the paroxysm of 
Ague, which is a plan that is generally considered to be unad- 
visable in the case of Quina. The latter may be given in a 
very full dose between the paroxysms; but this cannot be done 
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with Arsenic, for the consequences* would be dangerous. It is 
best in all cases to give the Arsenic after a meal, on a full 
stomach, as then it is less likely to irritate, not coming directly 
in contact with the coats of the stomach, and being diluted by 
the food during its absorption. 

Arsenic is useful in other intermittent disorders besides Ague, 
as in the various kinds of intermittent neuralgia. It has been 
given in some varieties of intermittent pulse which are not due 
to organic disease of the heart. Dr. Darwin cured a case in 
wliich the beats of the heart intermitted regularly once in every 
three or four times, by the administration of four drops of a 
saturated solution of Arsenious acid three times a day. 

The preparations of Arsenic have even been used in some 
cases of Gastrodynia with considerable advantage. In these 
instances the disorder of the stomach generally assumes an 
intermittent form. It has been supposed by some that Arsenic 
in such disorders acts directly upon the nerves ; but it appears 
to counteract all the manifestations of this intermittent poison, 
whether local or general, by the same action in the blood. 

Several attempts have been made at different times to discover 
a substitute for Arsenic, and a cheaper remedy than Quinine, 
for the treatment of Ague. Iron is employed with advantage 
in old chronic cases attended with Anaemia; but it is not of 
service by counteracting the intermittent, but by remedying the 
ancemic condition which coexists with it. 

M. Piorry, in the course of some experiments made at the 
Hopital de la Pitid at Paris, has found common salt in half- 
ounce doses to be very efficient. In his opinion it is more 
efficacious than Arsenic, and second only to Quinine, in the 
cure of this disorder. The suggestion is a valuable one; but 
the dose is very bulky, and it would be difficult to prevent it 
from causing vomiting in many cases. 

Alum is another medicine which has been recommended in 
Ague. It also appears to act on the Catalytic plan ; but it has 
not been often employed. 

The compounds of Arsenic are found to exert a curious anti- 
septic influence on dead animal tissues. They particularly 
prevent decomposition in animal membranes, by virtue of a 
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combination which Arsenic 'forms with Gelatine. Liebig has 
founded on these facts a theory of the medicinal action of 
Arsenic. {A7iim. Chem,, part i. p. 206.) He supposes that 
Buch substances as Arsenic and Mercury may be able to arrest 
contagious and other disorders in the system in the same way 
that they control putrefaction out of the body. The use of 
Salt and Alum in Ague might seem at first sight to coun- 
tenance such a hypothesis as applicable to the treatment of this 
disease. But we know that Arsenic does not stop all fermenta- 
tions. The grain of wheat will germinate, and its starch bo co*n- 
verted into sugar, after it has been steeped in a solution of Arsenic 
to protect it from vermin. And Gelatine, for which Arsenic has 
an affinity, has not been proved to exist in healthy blood. 

The compounds of Mercury, the operation of which in 
Syphilis is sought to be explained on these grounds, are not 
nearly so antiseptic as many other minerals. If this theory 
were correct, then all Catalytic medicines, and all antiseptic 
substances, should be of equal efficacy in all morbid processes. 
But this is far from being the case. Many substances which 
ar.e distinguished for their antiseptic powers are found to have 
no influence whatever on the progress of these disorders. Are 
Acetic acid and Creasote of any use in Ague ? Does Alcohol 
prevent the drunkard from contracting Syphilis? And if 
Arsenic, Alum, and common salt, act solely by arresting 
fermentation, how is it that they have no control over the 
supposed fermentations of Syphilis and other diseases? The 
explanation required must needs be more specific and par- 
ticular. 

The interesting question of the tolerance of large doses of 
Arsenic under certain circumstances, about which so much has 
been said and written of late, will be treated of at length in 
Chap. IV., Art. Ajjenic. 
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PBKFASITIONS (1 



VC. LBAD, AND roPFKB. 



The Conclusive dieordera that are under the influence of | 
Blood-modicinee are aaBociated with, or dependent on, a deteri-i 
orutioQ of the blood of ii peculiar kind. Although these diseasea I 
are manifested either by a derangement of the nervous systeni J 
in general, or by a disturbance of the functions of the brain otJ 
spinal cord in particular, yet they are very rarely accompjinied 1 
with an appreciable nervous lesion. When this is the case 
in the instance of Tetanus, which may arise from a mere irrita- 9 
tion of the end of a nerve, they are extremely intractable, Epi" 1 
lepsy, too, may sometimes be due to a boiiy spicuJa, or tumori 
in the brain, or to the irritation produced by intestinal worms 1 
in children ; but these direct nervous causes of such convulsive T 
disorders (except tlie last) are only occasionally met with. They I 
are.oftener connected with a diseased condition of the blood. It J 
is probably only those which are thus connected with blood I 
disorder, that are undsr the influence of blood-medicines. Thosa 1 
arising from a nervous lesion are more or less beyond Llieir coo- 1 
trol ; and this we know to be the case with a considerable pro- I 
portion of such spasmodic diseases. 

Epilepsj aod Hysteria are frequently inherited. This supplies ua i 
one argument. They are also apt to be brounht on by variuuB depreaeitig 1 
causes irhiuh affect the system in general. The Btruuinua diatheaia, which J 
origlDatea in the fluidg, and not in the nervous Bystem, is affirmed by Dr. 
Cheyneend Dr. Watson to bea powerful predJBpnsiiigcauHe of Kpltepsy. Tha J 
rotcntion of Urea ia the blood, oecuninji; in HOme kidney disea sen, will cause J 
the same disorder. UyateTiB is very often assodiatml with Antcmia. Tfr- 1 
tanuB, even, dcpoode very muuh on certain atmospheric uondittous. There | 
Me sometimes, ae it were, epidemioB of Tetnnus, in which the slighteat 
nbrusion will suffice to bring it on among the people residing in a particular 
neigh liorhood. It is often rife in one dletriot for long together. Facta like 
IhiB must uerminlj be regurded as pointing to a condition of the blood >■ 
one, at least, of the uauses of this terrible disorder. This uondttioD of the 
blood may react upon the nerves, and maintain in them n particular morbid 
state. Chorea seems also to depend primarily on the slate or the blood, 
and is Indirectly curable by medicines which, like Iron and Quinine, 
brOTB its oondiliOQ. It ia uften aiisocial«d with Rheumatiiim, In a weaklj I 
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Bnd BtrumouB child it may be brought on bj a sudden fright, -which would 
not affect one of u goiA cnnatitutiDn. 

Wti miglit conclude fruni these laata alone that the blood ia Aflen the seat 
and origin of these diseases.* But therti is yat a stronger reason to indnce 
UB lo suppose that they are frequently pcuduced bj some poison in the blood 
which acts on and disturbs the iierTUus organs, without perceptibly altering 
their physiool construction. Many medicinal subatanoes present us with 
an anificiitl illustrntion of this action. Lead, Copper, Meruurj, and 
Arecoio. by their presence and operation in the blood, are capable of 
causing severe and chronic nervous disorders, particularly Paralysis and 
Epilepsy. Mnuy of the vegetable Neurotics, after their passage int« (be 
blood, bring about transient nervous symptoms which are identical with 
those of disease. Thus Opium produces coma ; Belladonna, delirium ; Aco- 
nite and Hemloclc, paralysis; Hydrocyanic acid, convulsions : Indian hemp, 
catalepsy. When the cause of these affections is removed, the symptoois 
disappear; when the cause returns, the symptoms return. The sane is 
apparently the ease with those unknown animal poisons that operate eo a« 
to produce nervous symptoms, without a nervoui' lesion. 

These convulsiva disorders may be treated in either or both 
of two ways. We may attack the supposed cause m the blood 
by employing one of ihe mineral Anlicouvulsivea, or we may 
aimply apply our remedies to the nervous system, the more 
immediate ae&t of the morbid manifestations, aod adopt a palti- . 
ative or defensive course. 

The metallic salts used as Anticonvulsives are all capable, 
when taken for some time, of causing a deterioration of the 
blogd. This is the most apparent in the case of Lead, which, 
besides a number of nervous symptoms, tends to bring on a 
kind of jaundice, with general wasting of the body. In patiente 
suffering from Saturnine cachexy, Andral and Gavarret found 
a. deficiency of corpuscles in the blood, and observed an un- 
natural yellowish color of the serum. -Chronic poisoning by 
Zinc and Copper resembles that by Lead. The symptoms of 
ffhat is called " Zincal intoxication" have been described to 
the French Academy by M. Landouzy of Rheims, as occurring 
constantly among the zinc-workers. There is sometimes an 
cedema like that produced by Arsenic. 

• In BontnantioTi, Km Knmbny OH ft'rwiu O'Haio {Syd. Soo.), ToL i). pp. IB4, 18Aj 
Dr. Ifniwi.'. Zwinr-.. »nl. t. p, BUT .( •r?.,- Dr. ToHd: a;aital £nl»ra n» JVmnm 
Dinata. p. 1&B; Dr. Witliam,; PrtHctplf of Htdieim. 2d ad., p. 97; Dr. Usnileld 
JoD« On Sirvim binerdm j ate. 
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The production of all the known nervous disorders by the 
presence i]^ the blood of different metallic medicines, gives a 
strong additional probability to the belief that these disorders, 
when occurring spontanjeously, are in many cases due to the 
presence in the blood of some unknown poison. 

I am able to add little respecting the rationale of their action 
to that which I have said of the operation of Catalytic medi- 
cines in general. It is certainly very mysterious; and it is 
perhaps mainly on this account that some have been induced 
altogether to deny it. But a denial so grounded is disingenuous 
and wrong, for we must often be content to know and to receive 
many things that we do not understand. 

Convulsive disorders, as I have just said, are in some cases 
entirely dependent on a condition of the nervous system. In 
other cases they are mainly connected with a certain state of 
the blood. Disorders of the first kind are probably not at all 
under the influence of these Catalytic medicines. But the more 
decided the connection between any of these diseases and the 
condition of the blood, just so much the more marked is the 
power over it possessed by a medicine of this group of Anti- 
convulsives. 

Perhaps the most evident and characteristic of these agen- 
cies is that of Nitrate of Silver in the cure of Epilepsy. The 
Acetate of Lead, and the Ammonio-sulphate of Copper, have 
been used with advantage in the same disorder. Dr. Babington 
strongly recommends the Sulphate of Zinc, given at first in 
small doses, and then gradually increased, so that it may not 
produce vomiting. 

In the treatment of Chorea, Arsenic is highly esteemed and 
recommended bv Dr. Pereira. 

In Hysteria these medicines arc all probably more or! less 
applicable; but on account of the obstinate and multiform 
nature of this disease, tbiur use in it is less obvious than in 
Epilepsy and Chorea. Hysteria, too, is more under the influence 
of Nerve-medicines than are the other two diseases. 

The great objection to Silver, in whatever form given, is that 
its salts are liable to be reduced in the system, and it thus tends 
to produce a permanent discoloration of the skin, either brown- 
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ing it or commuiiioiitin;^ lo it a tlull leadsn Lue. Thia iiiiturally 
coiJSlitutea a strong ground of objectiou witli tlie unfortunate 
patient, who would often prefer to be left alone witli hJa fits 
than to be turned blue for life. 

Dr. A. T. Thomsnn recommonded tbe combi nation uf the Nltr&te of Silfer 
iritb ut excess of Nitric Aoid, fuacyiug tbftt this would prevent iu pre- , 
cipiCation b; chU>rideB in the blood, and subsequent ileoxidation. Bttl, na 
is reasonftbly objected by Pattersim and Miaihe, the precipilatiim "f SiiTer 
by chlorides takes place in the presenoo of free Nitric acid. This mode 
of preventing disooloration is therefore valueless. 

As the black eubohloride is deoolorited or decomposed by Indide of Potas- 
sium, Dr. Patterson has recommended this salt as a cure fur the blackening 
caused hy a courso of SilviT. The Iodide of Silver produced being onfor- 
tnnately again blaekeued hy the oetion of light, this uure ahn must be 
discarded. Trousseau and Pidoui have tried it, as might be supposed, 
withoDt effeot. 

After all, the surest way to prevent the chance of this objectionable dis- 
coloration is to intermit or suspend the use of the mediuine after two months. 
Dr. James Johnson slates thnt there is "not an instance on record where 
the complexion has boen aSected by the remedy when restricted lo three 
months' nd mini strati on." 

The Nitrate should be given in solution, when the stomach is empty. 
After entrance into the blood, its deiiom position by the ulkuline chlorides 
is inevitable ; but if this tiikes place in the stomach by contoct with the 
food, absorption will be seriously retarded. The uliloride, being insoluble, 
18 far less active as a remedy than tlic Nitrate. 

M. Georgflt supposes that the advoi-ales for the use of Nitrate of Silver 
in Epilepsy employ it on the principle of counter-irritation, saying that 
they attempt to cure a diseased brain by cauterizing the stoniftch. (PSy*- 
ialogy of fhe Nerv. Si/fiem, vol. ii. p. 401.) But I am not aware that any 
English tburapeutistH have adopted this view of its mode .of operation. 
The dose of the Nitrate of Silver, and the state of .dilution in which it is 
given, would certainly prevent it from manifesting any such action. And 
we shootd not he warranted in supposing that any "f the medicinps of this 
or any other order of Tutalytin remedies could act in so direct and so easy 
a way as that, even if it were posailjle. 

Slime have supposed that Nitrate of Silver 
an irritable condition of the at.min.'h, Hul 
that the ciislenca of this irritability in all cbscb ef Epilepsy Is a mem 
MSumptioD. The solution of this salt eierts. according to its strength, nn 
Htringrnt or caustic action nn all mucous surfaces, and thus improves their 
condition when they are relaxed, inflamed, irritable, or ulcerated. The 
oooasiona! benefit which follows the administration of the preparations of 
Silver in Gastrodynia may be referred to an action of this kind. The 
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nctinn i>r Arsenic in soma intermittent Tarieties of thin painful affcotinn.! 
hag already been mciilionoil. and ifl explained in another way. Cauiitiaf 
Buhstaoces pmlmlilj act locally in these casea ; but Arseoious preparation»J 
eiert so Antiperiodio influence in the blood gcnernlly. 

Tetanus is by far tliB most incurable of these convukive dia-l 
orders. Arsenic and other medicines of this order have 1 
recommended in the treatment ; b'ut although some case 
to be partly connected in their first origin with a certain c 
dition of the blood, this disease is very iittle under the influenoafl 
of Blood-medicines, or indeed of any medicines at all, Neiirotical 
can only combat a functional error ; they are powerless againsta 
organic derangement. So that when we find a convulsive diarB 
order that depends simply and solely upon a nervous lesion, vaM 
shall in most cases have to confess, to our misfortune and sorrow^* 
that it is entirely beyond our control. 



Oed. VIII. Antisqdamics. 



Skin-diseases are both caused and cured in a variety of ways. 
Some are produced by external influences. They may be 
brought on by mere irritation, as certain kinds of Eczema and, 
Herpes, and are then to be treated with soothing unguents oi 
cool lotions. Or they may even be connected with some exter- 
nal org.inization, of a vegetable or an animal kind, as Porrigo 
and Favus, Sycosis and Pityriasis, are traceable to a paraaitid 
fungus,* and Scabies is aocompanied by the development of a 
species of Acarus. Others are due to some wrong in the diges- 
tive process, or to a plethoric condition of the system. Urticaria 

* "ThcTci^tiibls nrEiDiKnia toaai \a dlmuBi of [be>kia are not to bs looked upon 

Dr. Bnl/oar — {0«iU<>f -/ Balang, p. SIS]. I iiIbo yerj mnch donhl wholher (beM 
ernptioBi, it Icusl in all ciLras. iro dipcnilont lolaly upnn lbs Fungii whloli p«rhi{u 
rmplnm. and not n niinae. I bdlave th* >b< 
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is an example of Uic former, Acne of the latter. They, may 
generally be treated most effectually by the exhibition of salinas 
and i-bubai'b. 

A third class of skin-diseasea are due to the existence in tlie 
blood of certain poisons or peculiar morbid conditions. The 
eruption may constitute one only among many symptoms of thf- 
action of this poison, or it mny be the chief or only symptom. 
The former is the case in Sypliilis and the Eruptive fevers. It 
is with the latter kind that we are now concerned. 

There are two modes by which we may get rid of the poison 
that causes the eruption — Elimination and Counteraction. The 
first may sometimes be effected by the use of Purgatives, Sudo- 
rifica, or Diuretics. 

But I have classed in this last order of Catalytic blood-medi- 
cines some remedies that have proved useful in counteracting 
the causes of these diseases. The eruptive disorders alluded to 
are all connected together both in their 8ymj)tom3 and treat- 
ment ; but because the scjuamous diseases, Lepra and Psoria^i.i, 
are the mobt characteristically under the influence of thes' 
remedies, the latter have been named Antisqnamics. 

Arsenious acid,* as contained in Fowler's solution, a remedy 
already twice named among Cataty ties, ia also the most power- 
ful of these Antisquamic agents. Mr. Hunt considers it to be 
a specific for all skin-diseases that are not syphihtic in their 
origin. Besides Lepra and Psoriasis, it is found useful in 
Eczema, Impetigo, and Lupus. In the last disorder it has been 
used both externally and internally, seeming to bfi in both cases 
specific in its action. Thus we find in these skin-diseases au- 
other special antagonism for this extraordinary medicine, which 
has already been shown to be of considerable efficacy both in 
periodic and convulsive disorders. 

Pitch or Tar is another remedy which seems to be capable ol' 
counteracting the scaly disorders. It may be either applied ex- 
t«rnally, or given internally in doses of ten to twenty grains. 
It haa been recommended for employment in some of the other 
flkin-diseaaea, but its advantage ' in them is not so obvious. 
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Wlien it is applied to tlie skin, some one or more of ita pri 
ciples become absorbed.* PiU;h, as a remedy for Lepra,! 
comparatively of recent introduction, but its efficacy has t 
ready been very widely acknowledged. Whether it aota s 
cutaneous stimulant, or, aa a diaphoretic, eliminates by the si 
a malmes Tnorbi; or whether its action is that of a true Catj 
lytic in the blood, la not clear. Creaaote, Benzole, Carbolic aov 
and Naphthaline, principles of Tar, have been used iu Scabidj 
Lepra, and other skin-diseases. 

Tincture of Cantharidfs and Acetate of Potash, both diuretij 
have been employed in Lepra to eliminate the morbid i 
from the blood into the urine, and have sometimes appeared I 
succeed in so doing. But in this, aa in many other cases, count* 
action is both easier and more certain than elimination. ~ 
system Itself naturally attempts this elimination, and when J 
finds it impossible, we often gain nothing by urging it. 

I need scarcely say tliat these remedi'.'a are applicable only q 
Bimple Lepra and Psoriasis, and not in the syphilitic forms of 
those eruptions which are treated best by Mercury, or by other 
medicines of the second order of Catalytica. These Syphilitic 
eruptions are distinguished by a coppery or a livid-grayish coIqI 
and by the absence of itching. 

Sulphur has been, used with benefit in Eczema, Inipetjgi 
and Lepra, It may he administered externally in the form o 
fumigation or ointment, or internally in combination with i 
alkali or with Iodine. In the case of Eczema and Irapetigj 
the fumigation and internal administration are preferable, a 
the ointment is apt to increase the e.iisting irritation. In l^ 
cure of Lepra the mineral waters of Harrogate and other plac 
containing Siilfilmrettfd Hydro.i^en gas, have been much recom- 
mended. TbeSnlphnrelsof PotnFsiiiin and Sorliiim, Sulphurous 
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Sulphur is a diaphoretic ; but other more powerful diapho- 

itics are destitute of power over these diseaaea, and Sulphur 

toes good without obviously exciting the functions of the skin. 

lit effects changes in the blood, innamuch as it is found to eom- 

Aine there both with bydrogeu and oxygen, and to cairy theui 

mt of the Byetem as sulphuretted hydrogen and sulphuric acid. 

Pereira and others ascribe to Sulphur a resolvent and 

uefacient action. 

We have in Sulphur a decided Antisqiiamic medicine. It ia 

Lore or less useful in ail non-sypbilitic cutaneous disordera. 

ss has found sulphur ointment and fumigations 

(aulphuroua acid) to be. very useful in Psoriasis palmaris. (On 

Eruptions of the Face, etc., p. 229.) 

Though Sulphur seems to act specifically in the treatment of 

lese disorders, there ia another disoaae of a similar kind which 

has been supposed to cure by a mere externa! agency. This 

Scabies. Some have always fancied that even here it acted 

specifically, and that this also was a blood-disease. But Scabies 

has long been attributed to an external cause, an insect, or, 

correctly, an arachnid, which, by burrowing in the skin, 

ibotight to produce the vesicular eruption. The Acarua 

biei, or Itch insect, was discovered in 1179 by Abenzoar, 

Arabian. In 1687 Dr. Giovanni Bonomo wrote a full 

;ount of it in a letter to Kedi of Florence. It has been aup- 

that Sulphur ointments and Sulphur fumigations have a 

lirect external action in causing the death of this Acarus, by 

le bodily transmission of which from one person to another 

contagious nature of the disease i.'i accounted for. 
Dr. Billing considers that the confirmation of this discovery 
has given the death-blow to an idea which, I think, will last aa 
long aa medicine; vjz., that certain remedies exert a special 
influence in the cure of particular diseases. {Principles of 
Medicijiea, p. 75.) Bnt we must not deny the existence of 
Bpecial agents, simply because we cannot understand their 
operation ; for it ia apparent in too many instances. And from 
the circumstance that Sulphur has proved beneficial when given 
internally in Sca,bies, as well as the fact tbat this disease baa 
often an idiopathic origin, I am disposed to doubt the value of 
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the inference which is drawn from the discovery of the A( 
aod I still conceive that Sulphur exerts an action of a specnl _ 
kind in this disease as well as in the others. This, too, ia the 
opinion of many writers on the subject of skin-diseasea ; among 
others, of Dr. Burgess, anaccurale and experienced observer. 
(On Eruptions of the Face, etc., 1849.) 

" Several eminent dermatulogistB. nho admij the eiistenaeof the Ai 
in Scnbies, wilt not nllcm that it is the cauae of the disease, bat merelj 
aucompaujing phenomenon. This is mj opinion also." fp. 239.) "I 
believe that the Acariia, and the vesicles and pustules which he undoubtedlj 
produoes in the skin, are, one and all, eymploma of some peculiar disorderftl 
oDnditiun of the system, which we are as yet unable to explain." (p. 
Ve may believe this without committing uuiselves to the Hahnemaoi 
abaurditj about Paora, The Sulphur which cures the disease may 
admitted into the system by absorption, when applied externally. Thai it !■ 
this Sulphur which ktjis the itch inseat is an assumption not quite borne out 
by the results of experiment. M, Griffi, of Sardinia, and Dr. Bennett, of 
Edinburgh, havo both succeeded In killing the vermin and removing tho 
eruptions by the simple application of Lard or Oil, which is supposed to 
kill the Acarus by stopping its respiratory pores. [Monthly Journal, Ji 
1850.) So it may. they argue, after all, be the Lard which is the efBcaci< 
ingredient in the Sulphur ointment. 

Dr. Anderson, of Glasgow {PiiranUic Affectiont of the Skin, 1S€1), oon- 
siders the Acarus to be the cause of Scabies, as it ia always found in this dis- 
ease. On the other hand, he admits that the Acarus rolliculorum is found 
in Acne, but denies that it has anything to do with the causation of thai 
disorder. 4 

Some other internal remedies, and many other external appli^ 
eationa, have been used in skin-diseases; but these thnt I have 
mentioned are the only ones that appear to exert something of 
a special action in all eases, Arsenic is perhaps the most 
universal in its application. It often happens that when tl 
remedy entirely fails, the eruption is connected with a conati*? 
tutional taint of Syphilis. When there is a suspicion of thi 
such a remedy as Donovan's solution, containing both Arsenic 
and Mercury, is peculiarly applicable, because capable of acting 
in a double way. This medicine also contains Iodine; and 
either this preparation, or the Iodide of Potassium, should be 
prescribed when the skin-disease appears to be connected with 
a Birnmoos diathesis. 
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' As soon as the course of Arsenic is found to produce swelling 
of the face or irritation of tke conjunctivEB, sympLomB which 
denote the saturation of the system with the remedy, its admin- 
istration should be suspended for a while. • 

We have now concluded the subject of HEematic medicines, 
I have said that this class has been very generally neglected 
and overlooked by writers on the subject. For this reason, and 
because there are some ideas respecting their action which I 
have thought it worth while to work out and to investigate at 
some length, I have devoted more space to its elaboration than 
I ehali be able to spare for either of the remaining classes, in 
the consideration of which we are not likely to encounter so 
many interesting and debatable points. 



Prop. VIII. — That a second class of medicines, called Nbu- 
EOTics, act by passing from the blood to the nerves or nerve- 
centres, which they influence. 

1. That of these some, called Stimcjlahts, act so aa to exalt 
nervous force, in general or in particular. 

2. That others, called Narcotics, act so as first to exalt 
nervous force, and then to depress it; and have also a 
special influence on the intellectual part of the hrain, 

3. That others again, called Sedatives, act so as to deprei<t 
nervous force, in general or in particular. 

Having investigated at some length the action of Blood- 
medicines, we now commence the consideration of another class 
of remedies, which differ very widely from the last in their 
mode of operation. 

The action of Haematica is alow, but more or lees durable, 
because it is evidenced in the blood ; and a change ia the blood 
produced by this action continues for a longer or a shorter time. 

The action of Neurotica or Nerve-medicines is rapid ; but it 
is transient, and is soon over. A Neurotic medicine does not 
cause auy change in the blood ; and it cannot remain in it, but 
Boon passes out. It acts by contact with nerve, apparently pro- 
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ducing no lasting change even in nerve-fibre ; and as the cause 
of the action cannot remain, the effect also soon passes away. 
Whereas Haematics, durable agents in the blood, are used to 
counteract the causes of inveterate and chronic disorders; these 
Neurotics, which produce a transitory, but more or less forcible 
impression on the nervous system, are employed to rouse it when 
torpid, or to depress it when over-excited. Haematics are used 
to control diseases ; Neurotics, to counteract symptoms. Rarely 
of use in chronic blood-disorders, they are given mostly in the 
temporary emergencies of acute diseases. But it is obvious 
that even a temporary agent may prove of permanent efficacy 
by remedying a temporary emergency. 

It was feasible to attempt some explanation of the actions of 
medicines in the blood, occasionally more or less analogous to 
known chemical influences. But the agency of nerve-medicines 
is of a far more incomprehensible kind. When we consider 
that little or nothing is known, or can be known, about the 
ultimate causes of sensation, or motion, or nervous excite- 
ment, there is no need for wonder that we find ourselves at a 
loss to explain the operation of medicines that influence these 
conditions. 

Thus I must chiefly limit my remarks on Neurotics to defin- 
ing what their action is, finding it impossible to state with cer- 
tainty how they act. And the field of inquiry being so limited, 
it follows that there is much less to be said about them than had 
to be said of Haematics. 

Nearly all the powerful poisons that act after passage into 
the blood belong to this class. Their action in most points of 
view is such as completely to exceed our means of comprehen- 
sion. 

Sudden death may be produced by it. But there is no 
apparent cause for this. We find no erosion or perforation of 
the coats of the stomach or intestines; no mechanical dis- 
organization of the tissues, or chemical change in them ; no 
haemorrhage, or vascular disease; no rupture of nerve-fibres. 
Whence then could death have arisen ? How could the mere 
presence of a few atoms in the blood, half a grain, one-twentieth 
or even one-fiftieth of a grain — how could this apparently con- 
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temptihle influence have produced so essential a derangement of 
the vital fiuicliouB, as to stop them altogether? It ia impos- 
sible to answer. 

The action of etich remedies in the sudden causation or 
alleviation of nervous symptoms, when applied in the cure of 
disease, is equally wonderful. How are we to account for their 
different actions on different nerves ? How is it that Opium 
contracts the pupil and Belladonna dilates it?-— that Digitalis 
affects the heart, and Stramonium theEeapiration? — that Pnia- 
Bic acid will cause convulsions, and Hyoscyamua delirium? In 
what way are these various operations brought to pass ? It is 
impossible to answer. 

Though it is, I say, quite impossible to frame for any one of 
these questions a certain or satisfactory reply, on account of the 
manifest insufficiency of our acquaintance with the details of 
such actions as these, yet I may now venture to repeat an idea 
which I have already referred to at the commencement of this 
Essay (p. 45), and state my belief in the bare possibility of 
the operations of Neurotic agents being explicable upon 
mechanical grounds. It is generally believed among scientific 
men that each particle of a compound body ia made up of a 
number of indivisible atoms, eacb of which is inconceivably 
minute in size. And as these compound bodies have each a 
peculiar chemical constitution, so must each of their ultimate 
parts be composed of a peculiar aiTangement of simple atoms, 
and thus h-ave a certain shape of its own, more or less different 
from the shape of every other compound atom. Both the sub- 
Btances of a nerve, and the active part of a nerve-medicine, con- 
sist of a number of definite compounds. And it is possible that 
the atom of a stimulant medicine may be of such a shape as that 
it shall be unable to coincide with, or to fit into, the series of 
atoms forming the sensitive surface of the nerve, and thus irritate 
this when brought into contact with it ; and that the compound 
atoms of a sedative may so arrange with these nerve particles 
as to fit among and extinguish the salient points, and annihilate 
their natural sensibility. We learn from the phenomena of the 
senses that the nerves are very much under the influence of 
mechanical impulses of all kinds, and particularly minute and 
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inappreciable impulaea of this description. Another faot whidj 
gives addilioual credibility to such an idea ia, that thos 
Neurotic subslancoa which are chemioally alike are in general ' 
alike also in their influence on nerve. 

The particular way in which nerve-medicines affect different 
parts of the nervous system might perhaps be explained by sup- 
posing minute chemical differences in the compoaition of tha 
atoms of which those parts are constructed, sufficient to alter 
their relation to the atoms of certain remedies. If we adopt iKa^ i 
Atomic theory, we must perceive that no two chemical bodies'T^ 
can be precisely alike in the shapes of their particles. This' ' 
various dissimilarity might throw some light upon the many 
shades of distinction between the operations of Neurotic medi- 
cines on different parts. Tims, as a general rule, both Morphia 
and Atropia are paralyzers of motor nerves. But they do not J 
act alike on ihe Ciliary oervos by which the motions of the Iri«a 
are controlled. We may auppo.'*e that there is a certain chemic 
peculiarity in the particles of these nerves, by which they aral 
enabled to coincide with the atoms of Atropia, and are thui 
blunted and paralyzed by them ; but are, on the contrary, stimu-^ 
lated and excited by the atoms of Morphia, which have the con- 
trary action, because unable, on account of their relative shape, 
to dovetail with these atoms. 

Id a paper read receaily before the Acod^mie dea Sciences at Paris, Ht. 
BoudancuHki announces that vnrious molecular altumtions are to b« 
obsorTed in the ner?oas tiefiuee of animals whiuli have been poieooed by 
Stryebninc, Nicotia, Opium, and Cbluraforn). Be considers thitt such *. I 
poieoQ killfl, nut because it alters chemicallj the metamurphic process of I 
the entire eoouomj, but because it destroys omall structures lilce the wIUl 
of the nervous centres, in which uriginnte the nerves of the prioRipal vitat^ 
organs. 

A chemical theory has been lately suggested to account for J 
the action of Narcotics in particular. It Js an explanation tol 
which I cannot give my own adhesion. (See below.) 

The action of a Neurotic is readily distinguished from that of 1 
Haematic medicinea by the fact of ila exerting a rapid and well- 
marked influence of some kind on the nervous system. As it ia 
impossible that tbe medicines contained in this cIeiss should 
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remaiQ in the blood, they therefore pass out of the blood thrcugli 
the glands, and in so doing generally act as Elimiiiatives. Thia 
tlteir secondary action will be aubaequently coneidered. It ia 
generally of less importance than their action on nerve; with 
the exception of some which, as volatile oils and resins, exert a 
very feebJe Neurotic action, but are comparatively powerful as 
Elimi natives. In thia case the secondary action becomes the 
more important of the two. 

As regnrds the effect on the syntema of different nnimals, or diflerent 
human beings, we find a far greater variety of action among Neurotics 
tl»B,ii ftniong IlfematicB. The reason of this is simple. With an Ileetsatia 
the variety of action dependji chiefly or solely on the varying eonditions of 
absorption. When it ha» once entered the blood, the operation of the agent, 
heiog qaasi-chemical, is subject to fixed laws, aad exerted in all canes the 
same. There is but small possibility of the system becoming accustomed, 
or insusceptible, to the poisonous action of such a druji. But nerve-medi- 
cines diaplaj no each invariability of action. Acoordinp as tho nervnns 
system, on which alone they act, is susceptible or otherwise, so are they 
powerful, or the reverse. Thus Opium, whioh is poisonous to man, is in- 
noonous to certain (juadrupeds. Henbane is eaten with Impunity by cows, 
Strychnia by mites. Nux vomica by hornbills in Oeylon (Sir E. Tennent), 
Quassia, which to the human system is not Neuriitic. becomes so to the sys- 
tem of insects. And as tho nerves become habituated to the action of such 
an agent, they are enabled to bear it better. It is not chemical, but dynami- 
cal, or dependent on vital eioitability. This explaine what ia called the 
lolert^ion of nerve-medicines, observed when the same drug has been given 
for some time. 

The most dangerous symptoms of disease are evidenced in the 
nervous system. Neurotics are employed to control these symp- 
toms as they arise, but Hjematics are used to combat the cause 
of the disorder. As to tbeir relative efficacy, there is an advan- 
tage and a disadvantage on each side. On the one hand, nerve- 
medieinea are more numerous and more powerful than blood- 
medicinea, and thus in the control of symploma they are wielded 
with more immediate certainty than the others in the counter- 
action of diseases. On the other hand, the symptom that is 
dreaded is only relieved for a time by the Neurotic remedy, 
while the morbid condition that caused it continues, and will 
perhaps cause it again ; but when a disorder is remedied by the 
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employment of Haematic medicines, it is more or less perma- 
nently cured and put an end to. 

In the above Proposition I have endeavored to state as much 
as we know with certainty of the action of Neurotics. To this 
certainty I have already ventured to add a surmise, on which no 
certain reliance can be placed. But even if the theory of the 
action by atomic shapes should be rejected as improbable, 
because aflfording too easy an explanation of a naturally inscru- 
table operation, it would still seem likely that these medicines 
may take effect by exerting some minute and imperceptible in- 
fluence on nerve-fibre, or producing it in some inappreciable 
disorganization or change, which has the effect of altering the 
natural performance of its functions. The effect of mechanical 
concussion or shock, which may produce death by minutely 
disarranging the particles of the nervous centres, presents an 
obvious analogy to the sudden and remarkable action of some 
nerve-poisons. 

Having offered these vague suggestions as to the ultimate 
modus operandi of Neurotics, I will now proceed to divide the 
Proposition in which their more obvious action has been stated 
into a number of minor propositions. These apply to the 
whole class. The three divisions will be afterwards shortly 
considered separately. 

Tn.p. 1. — That Neurotics are medicines which pass into the 

blood, 
m. p. 2. — That their action is evidenced by a change in one or 

more of those functions which are attributed to the 

nervous system, 
m. p, 3. — That it is necessary that they should pass from the 

blood to that part of the nervous system which is 

influenced by them, 
m. p. 4. — That they are of use in an over-excited or depressed 

state of the nervous system. 
m,p, 5. — That they are transitory in action, and cannot remain 

in the blood. 

Some space and labor was required in the proof of the minor 
propositions relating to Haematics, for among them were included 
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some ttiugs that are not universally acknowledged ; but the 
above account of the action of Noiirolica concerns maLtera that 
are very generally admitted, and will not occupy ua nearly 60 
long in its discusalon. 

In the first place, it is affirmed that Neurotic medicines pass 
into the blood. In the couaideralion of Prop. II. it waa shown 
that all of th'im — whether vegetable alkaloids, volatile oils, 
resins, or mineral aubatauces — were more or less capable of 
being absorbed. That they do pass into the blood is proved by , 
the I'act that many of them have been detected there, as well as 
found in the aecretions into which they rauat have entered from 
the blood. Ammonia, Hydrocyanic acid. Antimony, Asafcetida, 
Turpentine, Alcohol, and Camphor, — ail of which are Neurotic 
agents, — have been chemically detected in the blood by Tiede- 
raann and Gmelin. A atill larger number have been discovered 
in the urine by Wiihler, particularly of volatile oils, and odorous 
principles. The active principles of Opium, Belladonna, Stra- 
monium, and Henbane, have been detected in the same secretion 
by o there. 

Thus neurotics pass into the blood. That they act after this 
absorption, and not by contact with the mucous surface, waa 
jroved in the consideration of Prop. I. 

The second minor proposition is borne out even by the names 
by which the recognized action of these medicines is diatin- 
gnished. Considered as a claaa, they have no action on the 
blood, but their influence is quickly and obviously exerted on 
the nervous system, or on the vital functions which ari* univer- 
sally attributed to that part of the animal .frame. Stimulants 
are so called because they are found by experience to exalt ner- 

118 force ; Sedatives, because they depress it. Thus Ammonia 
is given to prevent Syncope, caused by a weakness or tailiire in 
power of the nervi^j of the heart ; and Aconite ia prescribed to 
relieve pain cauaed by an over-excitement of the sensory nerves. 
Though in theae examplea Ammonia acts on the centre, and 
Aconite on the peripheral nerves, yet they are both capable of 
exalting or of depressing nervous force in generah But neither 
Stimulants nor Sedatives, as defined by me, exert any marked 
ijifiuence on the iuteltectual part of the brain. They do not 
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affect the phenomena of mind, or of the four special senses which 
are in>mediately associated with it. This influence is confined to 
the intermediate division of Nerve-medicines, called Narcotics. 
Their general action is evidenced by a short or long primary 
stimulation, — and a subsequent depression of nervous force, 
which is also of variable intensity. At the same time they affect 
the mind in various ways ; exciting it, confusing it, or lulling it. 
Opium and Alcohol are examples of Narcotics. These distinc- 
tions are in most cases obvious and well defined.* 

The third minor proposition repeats the rule of local access, 
which has already been enforced in treating of the fifth propo- 
sition. It was not necessary to maintain this in the case of 
medicines acting on the blood; but Neurotic agents must be 
shown to operate locally on the various nervous organs. I have 
only to repeat the arguments which were urged before. It is 
proved that the action of nerve-medicines cannot be propagate^' 
by nervous connection, but that passage in the circulation ih 
necessary ; that the course of the latter is sufficiently rapid to 
account even for the action of Hydrocyanic acid ; and that, how- 
ever near a medicine be introduced to a nervous organ, it does 
not affect it unless it be allowed to reach it. The nerves are not 
naturally constituted for the conduction of medicinal impres- 

* I have Just said that Neurotic medicines influence those functions which are 
attributed to the nervous system. They act directly upon the nerves. A solution of 
Morphia, applied to a motor nerve, prevents it from conducting a volitional impulse; 
a solution of Strychnia, similarly applied, increases and exalts that impulse, so as to 
cause convulsions. Thus there can be no reasonable doubt that they actually influence 
the norvcs. But it is worth while to notice here the curious fact that Narcotic agenta 
have been found to paralyze the irritable or contractile tissues of certain ve^^etables. 
Professor Marcet, of Qeneva, first noticed that the vapors of Chloroform nnd Ether 
affected the leaf of the sensitive-plant so as to prevent it from contracting at the touch, 
but without at the same time perceptibly injuring its structure. I have produced the 
same effect on a si^ecies of Acacia, which naturally closes its leaves at the approach of 
night. The leaf experimented on remained open, while the others closed. After a 
certain time it recovered. Solution of Morphia, Conia, and other sedatives have been 
found to produce the same result. Now the existence in plants of nervous tissues is 
not usually admitted. How then are we to explain the nnalogous action of these 
paralyzing Neurotics on animals and vegetables? Possibly they may be capable of 
acting directly on contractile or irritable tissues in both oases, without necessarily 
Influencing the nerves in order to produce paralysis. But Strychnia, which of all 
medicines exerts the most powerful influence (stimulant) over the muscular sygtem, 
hai been determined by the experiments of Matteucci to act on the nerves only, — and 
■ot on the muscles, except through the former. 



aions, but only for tbe piiaaage of impulses of volitioo, eenaation, 
or emotion. And this evidently forms a powerful safeguard to 
the system against tbe effects of a poison. The aasertion is 
further maintained by the fact that the action of a Naurotio, 
when applied topically to the part which it tends to influence, is 
the same as that which ia exerted by it on the same part after 
absorption. Opium, Strychnia, or Aconite, will evidence their 
peculiar action, when applied to a bare nerve. And lastly, some 
nerve-medieinea have actually been found after death in the 
substance of those nerves and centres which have been affected 
by them during life. ■ 

The use of these medicines in tbe treatment of disease is 
defined in the fourth minor proposition. They have, I believe, 
no influence in the blood. They are not employed in slow or 
long-continuing diseases. Their applications depend on their 
known physiological tendencies, already stated. Abnormal 
deviations from the proper functions of tbe nervous system are 
rectified by means of the influence which they exert over the 
nervous organs. 

When the powers of life are sinking, the nervous force on 
which life depends may perhaps be roused by a strong Stimu- 
lant, and maintained by its repetition. Sometimes the emergency 
may be thus postponed, and the danger escaped. 

In violent inflammations and fevers, when the action of the 
heart is so violent, and the nerves that control it bo excited, aa 
to place life in peril, we may do good by the administration of a 
Sedative, such as Antimony or Digitalis, by which the nervous 
force may be reduced to its proper level. 

Narcotics are used in various cases, to cause sleep or to quiet 
mental irritability. Both these and Sedatives are employed to 
alleviate the different kinds of pain. 

Neurotics are thus applied to various symptoms, and to many 
disorder.'!. Their different modes of action will be detailed more 
at length presently. It must be remembered that all these 
actions, powerful though they may be, are transitory. The 
effect produced on the nerve is not a lasting one, and no 
essential change in the blood ia effected by true Neurotics, 
They are not natural elements of this fluid, but must quickly 
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pau out of It; and they hariog tbns left it, their action 
ftiso is over. Thus the troth of the fifth minor proposition ia 

pid„. 

I will now attempt to give a brief but distinct acconnt of 
the ihreo divisions into which I have divided this cinsa of 
niedicines, 

The fir«t division, and the simplest in action, ia that of Stii 
ulantfl. 



STIMULANTS. 



StimuUnte are medicines which pass from the blood to the' 
nervw or nervo-contres, and act on them so as to exalt 
force, in general or in particular. That is, they may extend 
their oiwralion more or less to the whole nervous system, having 
» g«>n<>rat tendency to communicate nervous energy; or they 
may conGno ihoir action to particular departments of this 
syrt^'m, having no manifest influence on other parts. On 
ivforring to the arrangemeut at the commencement of the 
E>aay, it will be eeen that Slimuknts are subdivided, according 
to whether their action is thus extended or confined. 

STIMTJLANTI4- 

Ord. 1. Stimiiianlia generalia. 
Ord. 2. Stinnulantia specifica. 

The first order includes all the medicines that are commonly 
undei-stood to be Stimulants. But as the remedies of the 
second order obviously exert nervous force, the term applied 
to the others on that ground could not consistently be withheld 
from them, although their action is more limited and local ia 
ita iiiuure, being uonljiied to a certain part of the body, and to 
certain nerves. The same remark may be made of the order 
of Special SMativiis, which wiU soon have to bo considered. 



1 



NEUROTICS. — DIV. I. OBD. I. 



Ohd. I. General Stim!:latit3, 

(Mineral Siibstanoes. — AniiDonia and its Carbonates. Phos- 
pLorus. 

Animal Substances. — Musk and Castor. 

Vegetables containing volatile oils. — The aromatic Labiatm, 
CorapoaitEe, and UmbelliferEe. Cloves and Nutmeg. Cinna- 
mon, Cassia, Sassafras. Rue, Barosma. The AurantiaceBe, 
Canella. Valerian. Mustard. Cajiiput and Piraenla. I 
Juniper, Turpentine. Cardamon. Onion. 

V^etables coniaini?ig ao-id principles. — Senega. Horseradieh, 
Serpentary. Caacarilla. Pepper. CSitrajerva. Q-inger. 
Capsicum. Mezereon. 

Sesinoua Substances. — Guaiacum. Maatich, Olibanum, Myrrh, 
Elemi. Copaiba. Peru, Toln. Asafcetida, Ammoniacuni; 
Galbanum. Benzoin, Storax. Pine resin.) 

This list of General Stimulaota is long, but it might even be 
further extended. The majority are produced by the vegetable 
kingdom, The acrid principlea to which some owe their power 
are intermediate in nature between volatile oils and resins. 
Some of them are volatile, like the former; others fixed, like 
the latter. Some of the resinous products contain also a volatile 
oil. The principles of Capsicum and Mezereon are very similar 
in their chemical nature to the trae resins. (Vide p. 89.) 

These remedies differ very much in [iower, hut their influence 
is the same in character. They exalt nervous force in general. 
They seem to act on the whole nervous system ; but their moat 
obvious action is to increase the force and fre^^uency of the pulse, 
and to invigorate the circulation.* They are not, for the most 
part, very powerful medicines; and their action is seldom so 
violent as to be succeeded by much reaction. They improve 
digestion for a time, by a stimulation of the sympathetic nerves 
of the atomach and other viscera. In large doses, they are irri- 

• " Sllaiulaiiirm. by tlTenling Iha ncTVoa. promote a more plantiral •ecrtfi'im abAJIoii 
of Bplriti, wbinn tbo heart obtaioi k grskler ybr«." — Botrkaam, PoHtrt vf Mtd- 
teimm, ITST. 
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tante, and may impair the digestive powers, and cause head- 
ache. Though posseasing no marked stimulant power over the 
function of mind, like that of the InebrJant Narcotics, yet they 
certainly exalt the activity of the brain, along with the othi 
nervous forces. 

Dr. Pereira claasea the majority of Stimulants among Gangli- 
onics, considering that they only act on parts supplied by the 
Bympathetic system of nerves. But this view of their operation 
appears to me to be too limited ; for all of them seem to have a 
certain action on the brain. 

Thus Ammonia is used in Syncope, a state which no doubt 
depends upon a shock received by the brain. And there are 
several things which show that it relieves this state more by 
Btimulating the brain than by merely rousing the heart and 
vnacular system. It is found to be most effectual when iohalei' 
through the nose ; by which means it could easily pass at oncej 
into the cerebral circulation.* Dr. Pereira thinks that whea 
administered in the liquid form it can only pass into the blood 
as a salt, being neutralized by the stomach-acid. In thia 
it could only act before absorption. But it is probable that it ii 
too diffusible and too rapidly absorbed to be entirely so neutral- 
iaed; and besides, its operation when inhaled is the same 
when ingested, which seems to point to an agency after absoi 
tion in the latter case. For when inhaled, it must I 
in the free state. And to suppose that it acta by stimulating the 
nerves of the stomach only, is to receive a thing for which we 
find no parallel lo the action of medicines. ( Vide Prop. I.) 

Ammonia has been used with advantage in tlie prevention (rf. 
Epileptic fits, being given just before their expected occurrence^ 
It could hardly be of use in this disorder unless it affected the 
brain. And of ail agents it has the greatest power of removing 
the excitement or stupefaction produced by the action on the 
brain of Inebriant Narcotics, auch as Alcohol.f 
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Other General StimulaotB manifest this action on the brain to 
a greater or less degree. 

Phosphorus is a Stimulant. In small doses it quickens the 
pulae. It somewhat heightens the mental activity. It is said 
also to have an aphrodisiac operation, due to its powers as % 
cerebral exciter. Volatile oils possess a certain influence over 
the functions of the brain, as well as those of the organic nerves. 
Oil of Turpentine is a most valuable remedy in Epilepsy. Caja- 
put oil has been used in Hysteria ; employed to control various 
Bpaamodic movements ; and administered in Typhoid fevers and 
Asiatic Cholera, to communicate nervous power. The fcetid gum- 
resins are well known aa Antispasmodics. The epaems which 
these medicines relieve are due to a fault in the nervous polar- 
ity, commencing generally in the brain or nerve-centres — and 
are more or less eobdued by general stimulators of the nervotis 
functions. Copaiba, aa oieo-resin, may cause a general febrile 
condition, accompanied with headache — when given in large 
doses. 

So obvious is the cerebral power of some volatile oils, that 
Tarpentine, in large doses, has been known to produce inebria- 
tion, It is not generally used for its Neurotic powers, but aa a 
Purgative or a Diuretic; or else it might have been clasaed 
among Inebriate Narcotics, I have enumerated it above among 
volatile oils. It may be regarded as a transitional between true 
Stimulants and Narcotics. 

Most General Stimulants are without any marked influence 
on the mind ; but stimulate the organic and merely animal 
function of the brain, and of the Sympathetic nerye through- 
out the system. 

Concluding that General Stimulants have all more or less the 
power of exalting nervous force in general, we have still to con- 
sider some other questions relating to their action. 

It is maintained by some that Stimulants have simply the 
power of calling forth the nervous force which already exists 
in the system, and that they cannot create any more in addition 
to this. But if this were the ca«e, then the reaction, or subse- 
quent failure of nervous power, ought to be exactly equivalent 
to the first temporary increase of that power; assuming this 
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increase to have been simply abstracted from the natanJ re- 
Bources. But we do not find it to be bo. The reaction from 
the eff.3ct of a. Stimulant is always very slight, and often quitaj 
impcrceptiltlo. 

And there aeeras to be no H priori reason why we ehould e 
actually cause nervous force to be generated. We know that a 
galvanic current, or even a mechanical cause, may induce it fc 
be suddenly and powerfully manifested. I believe that a StimO'^ 
lant is able actually to produce nervous action ; perhaps by b 
irritative operation upon nerve-fibre. So by continually repeat- 
ing the dose of a Stimulant, as Ammonia or Brandy, it is pOB- 
aible to maintain the circulation and nervous energy at a certa' ~ 
level, without the occurrence of any reaction for a coneiderabl 
period. _ 

But we must take care not to confound nervous force witli 
vital force. The former may be very much increased, as in high 
inflammatory fever, without a corresponding increase of the 
latter. The advantage of a Stimulant is regulated by this rule. 
When there is a failure in vital energy, no Stimulant will serve 
to prolong life, for it cannot communicate fresh vital power. 
But there may be no such failure of vital energy, and yet i 
sudden or accidental deficiency of nervous force may s 
peril the continuance of he.^lth, or even the tenure of life. Fm 
a certain degree of this nervous force is necessary both for li&V 
and health. When it i.'^ diminished, all the functions muat<l 
suffer; when it fails entirely, the circulation must stop, andj 
death ensaes. It is in these cases that a Stimulant medicine il 
appropriate. It does not do good by communicating vita 
energy, but by remedying the want of nervous action, bywhid 
want the mitiiif^-flation of the vital energy is subdued. Thi^ 
must always be borne in mind when the applicability of Btimtii 
lants is under consideration. 

Some writers have complicated the subject by clfi 
Slimulanta all medicines which tend, directly or indirectly, fe 
communicate vital strength; as Tonics, and remedies whiitli 
counteract morbid depressing causes, This is in direct contra 
diction to the rule given above. True Stimulants are only t 
use by counteracting that failure of nervous force which hiudoi 
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the manifestation of tlie vital atrength which is stored np some- 
where in the nystotn. For I h.ive just observed, that to exalt 
nervous force ia not necessarily to ezalt vital force, but that 
anything which tends to destroy the former must at length rs- ' 
press and extinguish the latter. 

The above considerations apply to the action of these Stimu- 
knta on the powers of the system generally. But ihey may act 
locally. Thus, in moderate doses they promote digestion, by 
acting on the nerves of the stomach aod intestinal canal. They 
increase most of the secretions in passing through the glands in 
the blood. In both cases they exalt nervous force ; but in the 
latter case their action is of a particular nature, and will b« 
treated of when they are considered under the title of EUminativa 
medicines, 

To impress the system generally, Stimulants are used whea 
there is a failure of nervous force on account of some suddea 
and acute disorder, without any material undermining of t 
vital energies. In long chronic cases, where there is real and 
manifest vital debility, Tonics or blood-medicines aro required. 
But in such a case as Syncope, or stoppage of the heart on ac- 
count of a sudden nervous shock, Stimulants are particularly 
appropriate; also in the latter stage of Typhoid fever, or of 
asthenic Pneumonia, or of Cholera, where the existence of life 

mdangered by a great loss of nervous power. In spaamodio 
363, as Hysteria, where the health is deteriorated on account 
of a derangement of the nervous functions, Stimuiauts may be 
of use. 

Such, then, appears w be the modus operandi, and such are 
the chief applications of the remedies belonging to the order 
of General Stimulants. Those of the next order exert an aotioa 
of the same kiud, but their field of operation is on a more con- 
fined scale. 

Generftl Stimuliuitc, properly so called, oru medicines whinh e«ert no 
direct action on tbe mind or senaca. It is, bonever, to be observed that 
there are medicines of ibo NBrcotio group which do affect the mind, wbioli 
have a more powerful action in exalting and maintnining nerioDS fores 
than an; of these siuiple stimulanta. When we wish to keep a patient 
aliye who is suffering from the exhaustion produced bj low feTer, uthenio 
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forma of pneumonia, or bronchitis, or any long standing chronic diepase 
which has UBed up his powers of yilal resistance, we look to Alcohol and 
Ether, lo Brandy and Wine, laedlaines belonging to the order of Inebriaot . 
Narcotics, to help a» in the emergency, and enable us to cope with danger, J 
By oootinually repeating the dose, the primary action, whieL is one of I 
siimuJatioD, is maintained. This primary action is more powerful than ^ 
any exerted by the order of General Stimulants, medicines which are far 
too feeble to serre our purpose. The state of inebriation which these medi- 
oiaes. if then continued, would produce in a healthy man. is less likely to 
ocQur in a constitution broken down by disease, and, if it Bbuuld b« indaoed, 
is an accident of but trifling importance. 



Ord. II. Special Stimulants. 

(Strychnia. Braeia, Toxicodendron. Veratria, Ergot of Rye. ] 
Borax. Hue. Uva Ursi.) 

These are medicines which pass from the blood to the nerve* I 
or nerve-centres, and act so as to exalt the energy of particular I 
nerves or sets of nerves. They do not affect the whole nerv 
system ; but they operate on one set of nerves in the same way -I 
that General Stimulants operate on all, though usually wiA I 
greater energy. 

The causes of such a localized action are hid in obscurity; 
but it baa already been hinted that they may perhaps be 
partly accounted for by the differences in chemical or mechani- 
cal structure existing between different parts of the nervoua 
syatem. 

Strychnia, the alkaloid and chief active principle of Nur 
Vomica, acts as a Special Stimulant, chiefly to the spinal cord i 
and the nerves that proceed from it. Its operation ia mainly I 
exerted upoc the motor branches. Thus in large doses it 4 
causes a spasmodic and powerful contraction of the muscles of | 
the trunk, and may even produce death by rendering respira- 
tion impossible.* Its action is propagated from a motor nervs 1 
to a muscle, and is kept up for some time. Matteucci has I 
proved that it ia the norve, and not the muscle itself, whose | 

■ Tfae IftBDui produced bj StTjchiils 1> diallaGDl'hgil frum that at i'muf b; lb* I 
tnddanntK and npid (noosiiinn of mnrkrd i^mptonii; snd bj nplathofinoii baiag I 
qnisklj produced, ioitend of iu bring pncedcdfor tome tiin* bj iMki*". fSui SiiydU J 
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function is excited by the medicine. In small doBes Strychnia 
is useful in certain caseB of paralyaia. Two things are necessary 
in order that it may act efficiently. The musclea of the part 
must be whole and sound ; for if destroyed by excessive atrophy 
or fatty degeneration, they cannot be roused by any stimulus. 
The nerve, too, and the centre from which it originates must be 
sound, or else the medicinal impulse cannot be conducted along 
it. These two conditions can only concur in paralysis from dis- 
use, t. e.| when the incapacity to move a hmb depends merely 
upon its having been long in a state of inactivity, but when the 
lesion of the centre which caused the paralysis has at length 
sufficiently healed, and the nerve is now in a fit state to conduct 
a motor impulse. 

Strychnia has no operation on the intellectual functions ; 
neither does it act upon the sympathetic nerves of the heart and 
arteries, so as to quicken the pulse, like ordinary stimulants. It 
exalts sensibility as well as irritability, but not ao powerfully. 
It is a Special Stimulant to the motor and sensory nerves 
throughout the body. Acting upon the spinal cord, it tends 
thus to exalt reflex action, which is derived from that centre. 
Id small doses it appears to promote digestion, and may 
perhaps aot upon the ganglionic nerves supplied to the 
stomach. 

Brucia, which is the other alkaloid of Nux Vomica, — and the 
leaves of the Rhu.s Toxicodendron, — resemble Strychnia in their 
action, but are lea'? powerful. 

Veratria has a stimulant action of the same kind. The opera- 
tion of this alkaloid has been examined by Messrs. Faivre 
and Leblanc. They find that it excites the muscular system 
of the intestines, causing tenesmus and colic, which are suc- 
ceeded by exhaustion. It also, in poisonous doses, causes 
tetanic spasms like those of Strychnia, {Comptes SendvA, 
M. 25, Dec, 1854.) 

Ergot of Rye ia a Stimulant to the muscular nerves of the 
Uterus of the I'emale, but to no other nerves in any marked 
degree. Borax and Rue possess a similar action, but are not ao 
efficient. 

When labor is retarded on account of an atony or debility 
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of the Uterine muscle, and when also there is no obstruction or 
danger which can result from bringing on contraction, Ergot 
supplies us with a ready and eflfectual means of doing this. It 
is also efficacious in the cases of uterine haemorrhage, because the 
open mouths of the bleeding veins in the wall of the uterus are 
closed by the contraction which it causes. 

When given in an overdose. Ergot has a dangerous action on 
the brain, producing at some times narcotism, at other times 
syncope. But this is not the effect for which it is employed, 
and it is altogether distinct from its operation as a Special 
Stimulant, which is exerted only upon the ganglionic nerves 
of the muscular uterus. In small doses it produces no other 
effect than this. 

Like the other medicines of this order. Ergot is not an exciter 
of the heart and circulation. Its stimulant action is strictly 
local in its nature. 

Mr. Harris, of Virginia, states that Uva Ursi has a power 
over the uterus which resembles that of Ergot. 



NARCOTICS. 

This, the second division of Neurotic medicines, is in one 
sense intermediate between the other two divisions, but in 
another sense different from both of them. Narcotics are defined 
to be medicines which pass from the blood to the nerves or 
nerve-centres ; which act so as first to exalt nervous force, and 
then to depress it ; and have also a special action on the intel- 
lectual part of the brain. 

This primary exaltation of nervous force is produced by some 
to a very considerable extent, but by others very slightly. Of 
the tliree orders into which I have divided Narcotics, which are 
named from their respective actions upon the brain, Inebriants 
cause most, and Deliriants least, of this primary stimulation. 
In the second place, Narcotics depress nervous influence. 
This depression is not in a direct, but in an inverse ratio to the 
primary stimulation. The less the one, the greater the other. 
Thus the depression cannot be considered as the mere reaction 
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from the stimulation, as supposed by Dr. Brown, for there 
would then be a direct relation between the two' effects. But 
we find that ihe exhilarating action of Alcohol may often be fol- 
lowed by no manifest depression; and that Belladonna, which 
scarcely stimulates at all, exerts a very senaible depressing 
influence. 

Regarded simply in their action on nervous force generally, 
the medicines of the first order of Narcotics would approach 
very nearly to Stimulants, and those of the third order to Seda- 
tives, But Narcotics have all a power which is possessed by 
neither of the other divisions. 

They influence the intellectual functions, i. e. the minJ, and 
the physical ties by which mind is connected with niiiiter. 
These physical ties are, — the functions of volition and sensation, 
by which the mind is connected with the body, moving it or 
feeling it; and the five senses, by which the mind, through the 
body, is connected with external things. These intellertual 
properties, the centre of which is the brain, are more or less 
affected by Narcotic medicines. The first action of the lattet ia 
to exalt these fiinctiona, just as they first exalt nervous force in 
general. The degree of this exaltation varies, as in the former 
case, Inebrianta stimulate the mind to a considerable degree; 
Soporifics less; and Deliriants possess least of this primary 
exciting power. But it is in their secondary action on the mind 
that we find the most characteristic difi'orenca between tiiem. 

On referring to the arrangement, it will be seen that I have 
divided Narcotics into the three orders to which I have already 
referred by name, and which are thus designated in Latin : — 

Narcotica. 
Ord. 1. Inebriantia. 
Ord, 2. Somnifera. 
Ord. 3. Deliriantia. 

These orders are named from the secondary action of these 
different Narcotics on the intellectual functions. In the pro- 
duction of inebriation these functions are impaired and deranged ; 
in sleep they are lulled or extinguished for a time; and in deli- 
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rium they are excited and led astray. The several actions of 
these orders will be more minutely described presently, and the 
individual medicines of which they are composed will be shown 
to agree with the general definition of Narcotics.* 

Dr. A. Billing considers that Stimulants call forth nervous 
force, and Sedatives depress it ; and that Narcotics do neither 
the one nor the other, but merely impede its communication. 
I do not consider this distinction to be quite correct. Narcotics 
exert in the first place a stimulant, and in the second place a 
sedative action ; but these actions have no relation in degree, for 
one of them always exceeds the other, as we have just seen. 
Thus in the whole efiect, either the stimulation must exceed the 
depression, or the depression must be greater than the stimu- 
lation. So that in one way or the other the quality of nervous 
influence must be altered. 

The medicines of the first order of Narcotics resemble Stimu- 
lants so far as this, that they tend together to increase the 
amount of nervous force. Perhaps Tobacco and Lobelia are 
exceptions to this. The medicines of the third order, and some 
of those in the second, tend on the w^hole to diminish the 
quantity of nervous force, and are thus akin to Sedatives. A 
correct understanding of the difierences in action which exist 
between the groups of Neurotic medicines is, I think, very 
essential to a right application of these remedies in the treat- 
ment of disease. 

Narcotics, in a poisonous dose, produce coma (insensibility), 
gradual suspension of the respiration, and death. Sedatives do 
not cause death by coma, but by syncope, or suspended action 
of the heart. The accumulation in the blood of Carbonic acid, 
itself a narcotic, may, by reason of its action on the brain, 
account in some part for the coma induced by Narcotic medi- 
cines. The insufficiency of the respiratory efforts is the cause 
of this accumulation. 

* ''We must acknowledge that this arrangement is convenient, and we think that 
by the division of Xareotics into the three orders of inebriant^T soporifics, and delirU 
mots, we are 91 hie in a verr satisfactory manner to classify sneh drugs as alcohol and 
chloroform, (ipium and lactacariam, belladonna and hyoseyamoa." — Dr, Mndagmm'm 
review in MoHtJdjf Joum. of Med., p. 447. 
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Two distinct attempts, of which the eecoad nod moat plausible ttaa protr 
ftbly suggested by tbo Erat. have been niiide within the lust few jeara to 
explnin the operation of Narcwtic mcdirinea upoD a chemical principle. 

The first theory is that of Liebig. He applied it only to inebriants, 
Buch as Alcohol. He supposed that they were burnt in the system, 
combiniug with some of tlie oxygen which is needed by the tissues, and 
that by doing so they were able to check the vitality or control thefunotions 
of the latter. But it is at lenst a matter of doubt whether aluohol and 
other similar fluids aro to auy extent consumed in the system in this 
manner; and, if they were, il is not clear how they could withdrawenough 
oxygen to prejudice the tissues of the body, or why they should prove nsr- 
ootiu any more than the colorirucicnt articles of food, as Sturuh and Sugar, 
which themselves remove Oxygen in the same way. It has been very 
properly urged by V/. Snow that breathing pure oxygen does not remove 
intosioatiou or narcotism ; and that the weight of Carbon and Hydrogen 
in twenty-four minims of Chloroform, an amount sufficient io cause insen- 
sibility in an adult, when introduced into the blood, does not exceed four 
grains,— a quantity quite insignificant in comparison with the oxygen 
absorbed by the lungs. Such simpie facts are fatal to the theory of 
Liebig. It can only, in my opinion, apply to such agents as Sulphuretted 
Hydrogen gas. which, by their entry into the blood, and their obvious 
chemical tendency to combine mddenly with oxygen, may cause death by 
this appropriation of the vital element. 

That these inebriaot medicines, as -well as Narcotics in general, operats 
by retarding Ifm cntal/inatwa of oxygen wilh the lissties, by some uhemico- 
dynatnical influence, without themselves uniting with oxygen, is a prop- 
osition more difficult to gainsay. 

Prout, Liebig. and Bllciter. have found that the amount of Carbonic acid 
gas ezhaleil by the lungs is diminished under the influence of Alcohol. 
Dr. Snow has proved that the same diminution results from the inha^ 
lation of Chloroform aud Ether. It has been remarked by Professor 
Graham that the presence iti the air of the vapor of Ether will retard or 
prevent that slow oxidation of phosphorus to which its luminous appear- 

Putting together such facts as these. Dr. Snow has proceeded to deduoa 
from them an iogeoioos theory of the action of Narciitio and Sedative 
medicines. To use his own wonis, he conceives " that these substances 
modify, and in larger quantities iirrest, the animal functions, in tho same 
way and by the some power that Ihey miwiify and arrest combustion, the 
slow oxidation of phosphorus, and other kinds of oxidation unconnectfld 
with the living body, when they are mixed in certain quantities with the 
atmospheric air." He supposes that all the animal functJous are essen- 
tially connected with the procesBes of oxidation going on in the system, 
{Medical Oaedle, 1851.) Some stress is laid on tho power of these sub- 
stances to arrest putrefaction (a prot^ess of oxidatiunl in animal bodies. 
But, to speak ddw only of those volatile narcotias to which the abovu theory ' 
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WM in the first inatance restricted, it maj be urged that alcobd^^ 
putrefnutioD bj coagulating albumeD, aiid not bj preventing a 
that if Chloroform exerts the snme action, it does not do eo, as 
inferred, in tlie ratio of ila therapeutiu power ; and that Creawle, AlunifV 
Sulphate of Copper. Acetic ooid, and other varions materiaU, are powerfdla 
ID controlling putrefnution, but are not narcotic in any marked » 

Again, it is urged that Cold, and obstructed reapiratinn, both of whioll 
hinder the oiiditing or calorific process in the blood, operate on the rital 
powera after the manner of Narcotics. But, by hindering respiration, the|f 
cause an aucumulation in tho blood of Carbonic acid, which ia oonfeased 
by all to be itself a narcotic poison. 1 

This discussion concerns the preliminaries only. Against the theory of4 
Narcotic action by Sisoiygenation, as mainUiined by Snow, Rich&rdBoa,4 
Miulhe, Robert, and others, many strong objectiona may, I think, be urged. ' 

1. In the first place, it may be affirmed that there is do cbenical analogy 
between inebrianu and other narcotics or sedatiTes. The former do nut 
contain nitrogen; id the latter it is a frequent ingredienL Between thai 
Tolatilo coroponnds of Etbyle and Formyle on the one hand, and s 
substance aa Hydrocyanic acid on the other, there is little enou(;b of cbea 
ical similarity ; and between either of these and the alkaloids Morphia 
Aconitia, there is do resemblance at all in chemical structure or affinitjd 
And whatever niay be thought of the Alcohol series, I deny allogotiie^ 
that these alkaloids eiert any kind of influence on the process of oi 
But the propoxers of tliis theory hare doubtless perceived that 
extended (o oil narcotics, it cannot in reanon be applied t<) any of thM; 
number. 

2. 1 think it may further be urged, that far too much has keen said a 
the action of such aj^nla as Ether in hindering combustion. (It may i| 
remarked that Alcohol hardly hinders it at all, and Chloroform itself will a 
prerent the oxidation of Phospborus.) All gases and liquids which doiu 
support combustion retard in a sort of mechanical way the combination ol 
oxygen with other stibstanoes. They simply interpose their partiela 
between the oxygen and the matter to be burnt. I conceive that this ii 
the whole explanation of the action of some volatilo narcotics, in retordia 
oxidotion out of the body. When we wish to protect tlie proto-salts of Im 
from the oxidation to which they are especially liable, we do it best bjri 
rubbing them up with sugar, which serves to protect tlieir particles £ 
the air. Is sugar a narcotic f 

(Mialhe, who argues with much Ingenuity for the diaoiygenatlon theorjj 
admits that the volatile oils should exert the s 
series. But we know that few of them are 
poisonous.) 

3. Narcotics and sedatives act directly uptin the nerves themselves. 
Chloroform, Aconite. Prussic acid, and Morphia, are found by experiment 
toporalyie the sensory nerves when applied to Ihera, just a« Strychnia in 
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BTvea. If therefore the fiirmor iater- 
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the same way will cicite ihe mntor u 
fere with Uie blood-prooea^es, it raas 
nervous BjKtem. whioh i^ firat influenoed, and a 
prironrily. 

4. 1 am iDcliDed tti tliink that the diminutioD in the unount of Car- 
bonic Buid exbuled, an obserfittiun from whiuh the theory look itji me, ma; 
be best explained b; cnaeldering the effevt of NarcuticB ia diminiKhiog the 
number of the respiratory actions. In various degrees these agents all iu- 
fiuence the brain, and with it the tientreof the raspiratcry function. From 
this inlarference with the action of the medulla oblongata, there follows a 
decrease in the number and depth of the inspirations, and in mact propor^ 
tion to this decrease will the Carbonic acid exhaled by the lungs be dimin- 
ished iu amount. The same thing takes place in natural sicrep. 

5. Among the man; questiono which suggest tbemselvea, the following 
is foremnat. If this be the explanation of Narcotic action, in what manuer 
do stimulants operate? Produuing the reverse effect to that of a Sedative, 
their modui operandi should be exactly the opposite. They should en- 
courage the proceaa of oxidation. But thia is an action which cannot bs 
said to be exerted by any stimalnQt. And we are still further led on to 
the remarkable HUppnaition that the primary stJmulaut effect of narcotics, 
snub as alcohol and upiuui, ia to be explained by their first promoting oxi- 
dation, although we have just assumed that they exert a chemical action 
of the contrary kind. This ia very like a reductto ad abavrdum. 

D. Again, supposing this theory received, the great varieties of action 
observed among different Narcotics would be mure inexplicable than ever, . 
Why should these effect the motor nerves, those tba eensory nerves; some 
the brain chiefly, otliem the nerves of the heart! These things can only 
be explained by supposing a diversity of operation on the nervous system. 
If all these agents did nothing but keep back from its combinations the 
oxygen to the blood, their action might differ in degree, — but not in kind, 
for it should always be eflneotially th« same. 

T- Without dilating upon the point, it will be enough to allude to the 
niter inadequacy uf such a theory to account for such a wonderful and in- 
•tantnneouB action on the system aa that of [lydrocyanic aoid. It must 
be a very powerful anti-oiidiier indeed. 

8. In the next place it may be asked, — how are the varieties uf the same 
agent on different systems. to be explained on this hypothesis? How is 
it that some men w"'l bear such enormous quantities of alcoholic drinka, 
and the opium-eater consume in a day his two drachms or more of opiumT 
Is it that such men hai !■ aoouslomed their systems W goon without oxygen? 
Some animala, as Apes, are said to be altogether insenaiblc to the action of 
opium.* But if this be a chemical action, it being granted that in the 
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n and all aaimale a porjiBtual process of blood-osiddtM 
T iiitcrruptvil ? Why is Huah en immDnit; 



fact that Murphia and Cbla 
,.ofpl.nl., (.. Dot., — ^ 
e maj at otico pertwin 



Bjatems of all n 

is going on,— wliy ia i 

joyed in theae cases? 

9. Lastly, I may again refer to the ca 
roform act aa parulyiera on tlie irritable 
Without pretending to explain tbia phi 
how strougly opposed it it Co the theory 

an oxidation gnea on. hy which Carbonic acid ia ftirnipd: in rcgctnbti 
contrary procass, a deoiidation, by -which oiygen ia liberateil. Narootii 
it ia said, net on nniraala hy hindering tlie first proceaa. How then do thi 
operate on vegetables, wliere the result of their action ia aimilur, and tbi 
is DO oiidutiuu to be retarded? 

This theory ia perhaps worthy of a further diaoussion, but I buvo alread j " 
too largely drawn on the apace at uy disposal. For, aa its uhief defender, 
whose early iuss we have lately hod to lament, ia one to whom thempeutio 
Mienco is m largely indebted, I could not treat il ligbrly. 1 am not enn 
that I shall convioec, by these ohjections. any of those who may already 
hare adopted this idea. In obauure matters of this sort, there will alwaya 
be found some who will prefer to construct some kind of hypothesis, how- 
ever frail, on a set of Bscertained facta, however few, rather than be eoa- ^ 
tent, like mynelf, to give up all dogmatic asse 
dark on a matter which hy ita nature ia diflSvutt, or even inoomprehensiblskl 
And yet I fuel persuaded that, in tbia instance at leaat, the latter will prori 



right in the end. In un< 
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Ord. I, Inebriantia, 

(Alcohol ; Wine ; Ethers ; Chloroform ; Camphor ; Indian J 
Hemp; Tobacco; Lobelia,) 

The medicines of this order, of which we may take Alcohoi J 
as the type, approach more nearly to Stimulaota than any other ■ 
Karcotica. When given in amall doses, their narcotic operatioai 
may hardly be perceived. They are then exhilarants ; alightlyS 
quickening the pulse, and enlivening the mental facultiea, WheO^ 
given in large doBes, this stimulating action on the heart auil 
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mental powers occurs first, and is now more intense ; lint it is 
soon succeeded by disturbance nnd impainnent of the intellectual 
functions. The secondnry depression of the heart is compara- 
tively feeble, except in the case of Tobacco and Lobelia, which 
are exceptionable members of this order. 

The disturbance of the mind produced by these medicines ia 
not of ft partial, but of & general character, extending to all the 
intellectual functions. It is called inebriation, or drunkenness, 
and may exist in various degrees. The mind itself is confused 
and bewildered ; volition is impaired, bo that the man staggers 
in his walk ; and the powers of the senses are disordered or lost. 
This condition, when carried to an excess, results in stupefac- 
tion, coma, and death. These are the several degrees of the 
same action, which ia a general impairment of all the intellec- 
tual functions. 

Alcohol and the Ethers produce the primary exhilaration in 
the greatest degree; Tobacco* and Lobelia in the least. Though 
varying in degree, yet, as far as the stage of inebriation, the 
effects of these medicines are similar in kind. 

Stupefaction constitutes the next stage of the action of Alco- 
hol, Camphor, Indian Hemp, Ether, and Chloroform. Camphor 
and Indian Hemp exert at this period an anodyne influence; to 
v;Lich also, in the case of Indian Hemp, may be added a very 
curious imitation of Catalepsy. Ether and Chloroform have at 
this time a peculiar action in extinguishing the sense of Feeling, 
With this object they are commonly administered by inhalation 
in painful surgical operations. f 

The stupefaction produced by the above medicines is not at 
all prominent in the case of Tobacco and Lobelia inflata. In- 

• Tho fiooke of Tnhmpo c-nntsini Ui alltslold Nionli.. This ii & powerri.l piixHi, 
ir It were nlt'.wed In HcoDinuUts in the bloud. Ihs not nf (mokine if"iilil prohibly l« 
r»ur, n i» eertalnlj «bjr.rhe'i In jima eiUnl, but it puiu quickly into tho nrino. 

time in He ij-ittm will prnduooiverj-nifirkeil inloilcstinn Id some psmini. It iinnly 
not ■ pnllon, hnsaie aloirl; taken into the uratam in Bmill iuDr.iinb>, and alioiiTlftted 
pun pa'iH. Dr. Pnrii hu pUanihl; «injeetiir«d Ihiit Nlcatis aiaj' be the "jaiw at 
eorud Hehsnon " raentionid in "Hauilel." (Pinrmneilngia, 9lh tditiin, p. m.) 

f The onrefnl experitOBiits iif Dr. Snow appmr tn hsra o>l»birHh*1 the fwt that the 
TnUiile inebrinnU nre powtrful in inTeiro prnporlinn lo their «"lubi[Uy: «l*o, tbitt 
rhelher inhaled, or abmrbeil from the itnmiwh, Ihiir Mtien abayi totj cloaely the 
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stead of thai, they both exert a particular sedative action on 
the heart and circulation. This is accompanied with nausea, 
and with great relaxation of the muscular system, like that 
which is produced by Antimony. M. Beau {La Presse Mid, 
BelgCj 1862) and Dr. Richardson {Asclepiad, vol. i.) have de- 
scribed attacks of angina pectoris resulting from the excessive 
smoking of tobacco. Tobacco, in large dose, taken internally, 
may cause syncope and death. But, as has already been ob- 
served, the tendency of most Narcotics is to cause death grad- 
ually, by coma and asphyxia, not suddenly by syncope, as 
Sedatives. 

See Sir B. Brodie's Physiological Researches^ 1851. Also, a ciwe of poi- 
soning by Tobacco, recorded by Dr. Skae in Edin, Med, Journal, Jan., 1856. 
Here there was first maniacal excitement, then contraction of the pupil, 
violent vomiting and purging, with spasms of the flexor muscles — pros- 
tration, syncope, and death. Long continued smoking of Tobacco is said 
to produce physical and mental weakness, with feeble or irregular pulse, 
sexual incapacity, and dilatation of the pupil of the eye, tending to amau- 
rosis. In my opinion these ill effects. of a habit now almost universal have 
been greatly exaggerated. 

Syncope has been known to be suddenly produced in some 
cases of the inhalation of Ether and Chloroforpi. This is when 
the percentage of the vapor in the air inhaled is unusually 
large. These two medicines are also muscular relaxers, like 
Tobacco. 

The cases which demand the employment of these medicines, 
as also of the other Norcotics and Sedatives, will be considered 
at the close of the section treating of Neurotics, and again when 
some of them are separately described in the fourth chapter. 



follnwine: Inw: complete narcotism is established as soon as the V;lood has dissolved 
JLth part of the quiintity it is capable of holding in sulution. 24 drops of Chluroform 
are thus equivalent to 7i os. of absolute alcohol. 
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Ord. II. RoPORIPtCS, 
(Opium. Lactuca. Hops. Kutmega.) 
Opium, which is the chief and only important medicine of 
thia order, may he considered as the type of NarcoticS It eauaea 
in the first place a shght quickening of the pulse, and some 
excitement of the mental faculties. It is named from ila pfCuUer 
secondary action on the hitter. It producea drowsiness and 
sleep, 

We have seen that the term intellectuai function must be I 
understood to include not only the mind itself, but also the I 
powers of volition and sensation, by which the mind is connected 
with the body — and the five senses, by which it is enabled to 
appreciate the external world. 

Inebriants affect these three in about the same ratio. Ordi- 
narily they impair the mind, and derange the functions with 
which it is connected; but the_y do not quite extinguish either 
volition, sensation, or the special senses. Soporifics differ from 
• this action in two ways. In sleep the mind may remain active ; 
but it is left alone, dreaming, and uncontrolled by physical ties.* 
For the functions of volition and sensation, and the special 
senses of Sight, Hearing, Smell, and Taste, are entirely sus- 
pended in perfect sleep. 

9o that while Inebriants affect similarly both the mind and I 
the natural functions with which it is connected, Soporifics may 
leave the first untouched, but they entirely subdue the latteri 
The condition of sleep differs also in another important par- 
ticular from the state of inebriation — as well as from delirium, 
which we shall have presently to consider. Sleep is liable to ' 
be suddenly itiLorrupted or suspeuded by comparatively slight 
causes, as a physica! shock, or a forcible impression upon one ' 
of the senses which are held in «boyance and subjecLiou. Neither 
inebriation nor delirium can be suddenly put an end to in this 



way. 
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Such appears to be the distinction between the operation of 
these two orders of medicines. 

Pain prevents sleep, because it enforces sensation. Thus, a 
mere Soporific, if efiectual, would prove anodyne, and relieve 
pain. 

But Opium has an important anodyne action, which is inde- 
pendent of its power of producing sleep, for it may occur without 
the latter. It is by far the best remedy for pain in the whole 
catalogue of medicines. It also produces relaxation of the 
muscular system, and is thus a powerful antispasmodic. In 
excessive dose it produces a marked sedative efiect : causing an 
imperceptible or irregular pulse, and very slow breathing, with 
contraction of the pupil of the eye. It tends to kill by apnoea ; 
i. e, by stopping the respiration. 

Tobacco resembles Opium in causing contraction of the pupil, 
and relaxation of muscular fibre. But it is inebriant, and not 
soporific ; and its secondary sedative action on the heart is more 
powerful than that of Opium. The order of Deliriants dilate 
the pupil. Inebriants and Deliriants act on the glands as Eli- 
minatives, being mostly diuretic. Opium has a contrary action ; . 
it diminishes all the secretions except that of the skin, which it 
increases in amount. Most particularly it diminishes the secre- 
tion of the bowels, causing constipation. At the same time it 
impairs the appetite and digestive power, producing often nausea, 
and coating the tongue. It tends also to produce a determina- 
tion of blood to the head. 

Lettuce, from w^hich Lactucarium is prepared, resembles 
Opium in its action, but is neither so powerful nor so efficient. 
Nutmeg and Hops have proved Soporifics when given in large 
doses. Dr. Herzfolder, of Vienna, has used the extract of Hops 
with much success as an anodyne, especially in inflammatory 
afiections of the urinary organs. 

Bromide of Potassium, a medicine of the mineral kingdom, has been much 
recommended lately for its p^iwer of protiucing sleep. It is, however, not 
a true Soporific, but rather a general Sedative. As far as my experience 
goes, it acts by allaying irritability of the brain, spinal cord, and seznal 
system, and thus may indirectly cause sleep. It has no tendency to pro- 
dace sleep in a healthy man. 
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The relief of pain, and the production of sleep, are about the 
commoneat and the moat grateful of the offices which fall to the 
lot of the physician ; ajid in either of them Opium, or one of 
its preparations, is in moat cases indispensable. But a certain 
caution and care must be exercised, even in the administration 
of this most useful remedy. ( Vide Art. Opium, Chap. IV.) 



Ord, III. Deliriants. 
(Hyoscyamua; Belladonna; Stramonium.) 

These medicines are all produced by the natural order Sola- 
nacese. Of all Narcotics they approach the nearest to Sedatives, 
Their only stimulating action is to produce at the very first a 
slight and evanescent febrile condition — a quick pulse and heit 
of skin — which never lasts long, and is sometimes overlooked. 

They are not Soporific. Their action is soon manifested by 
an anodyne operation, and a sedative influence on the heart and 
circulation, For this double action they are employed in 
medicine, being used in painful disorders, fevers, and inflamma- 
tions. As anodynes they are not so efficacious as Opium, but 
their action is not followed by constipation, or by a diminution 
of any of the secretions. 

They all dilate the pupil of the eye. Belladonna produces a 
peculiar dryness of the throat, and has been k^iown to cause an 
erythematous eruption. Stramonium appears especially to 
control the respiratory nerves, and ia thus used in Asthma, 
where there is a spasmodic circular contraction of the smaller 
bronchial tubes. Lobelia, a medicine of the first order, possessea 
a somewhat similar power. The action of the remedies of this 
third order of Narcotics la distinguished by the production of 
delirium when tbeyare given in large doses. 

Let US again assume the threefold division of the mental 
functions, to which allusion has already been made. Inebrianta 
impair equally the mind, volition, and the five senses. Sopo- 
rifics extinguish for a while both voliiion and the senses, but 
may leave the mind alone. In delirium these functions are not 
thus impaired and held in subjection, but they are excited and 
led astray. The mind is occupied intently upon imaginar; 
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fancies: unreal objects ana Liu'.ueinatioiis are presented to tlie 
sen.^e?. So that Deliriants, in ihis peculiar phase of their action, 
te:;d to excite the mind and I'ae volition, and to delude or 
der:\nce ti:e senses, 

SiVi^kinc: cenerallv and rather ir.ricctiratelv, we miirht sav that 
the mevlicines of the first order of Xarcotics l-ewilder and impair 
the powers of the mind ; thc\se of the second order subdue and 
extinguish them for^a while ; and thc^se of the third kind excite 
and deranire them. 

Belbiionna mar be a5«d genermlljas mi Anv'xdTne: ms «d AnticonTiilsiTe 
in Perta^^is «nd «^er fpttsn-.^dic coufhs : * to modermfe the mctioii of the 
heart : mini to dilate the pupiL It has been proelaimed bj Hahnefomna to 
be a specific against Soariatina. Thb thevTT ha» been supported on the 
slenderest ^Minds« bat Dr. W. Be^bie has taken pains to refote it. {Brii, 
mmd /v. MftL'C%ir, /ffr.. Jan., ISoo.^ 

Opium and Calabar Bean, which contra^rt the popil. are to feme extent 
coQnTei^po:s»>ns to Belladonna, and hare been nwd as antidotes with umbo 
snceess in cases of poisoning br that dnig. ^ Klein wachter of Berlin, JLncai^ 
mtchelu and Macnamara.) 

The pt^ver of Belladonna and its a!kak>id orer ihe popfl of the ere is 
bos; reciarkaVIe. Mr. B. Bel!. v>f Edinburgh. siate« that } grain of the 
extrac: w:U dilate the papils in a child, y^y, grain of Ativpia in «i>lntion, 
dr^^pfvd :n%^ the ere v^f an adult, will dilate the pap^L j\ grain in the 
stouaoh will cau:^ Knh pnpils to l^x^me dilated. 

There are sereral jVfS^Me wars in which tids jwinciple, after p^flsing 
inti^ the circuIa:ion of the par:, mrfht b< sapfKwd to canae dilatntion of 
the pup:!. 1 Bt a direct parA!T:iir.g act: >n on the moMlcs ^rf" the ilia. 
^5'• Bt y-ara'.riiBi the nerre* of the rnptl generallT. or that |nrt of them 
onW which teuds ro s^ause Ies««itg v^f the aperture. To this explnnntion 
1 incline. • o Bt ^c»n«k;^*«.%/ :he nerr^^j wh:ch snpp^j the radiating fibres 
of th^? iri>^ aad *v- rtiUrji'.Bji: :he av«emire> This theory is snppiMrted bj 
Mr. F;' * A- I .::^cr^ B.;: a< si^'iSi:' • f :h«*^«r'I =::at re^nit simplj 
f-'-w x^ -"sv-u:^' r.A' w*:%\'r-'-«!<. - -"^^r* ^■^^-^•*'a^*i':;^ -^f the r^^ttnla^ in 
the .iari , .: ^> pr.Va^.T i.^e rvsu't ,^!" rar^iN-si* rasher than of s^iBnlntk^n. 
The vh>^xv^\cic*l exj^ert»e=:t* v^T Dr. HaKcT. :atere«<ing a* thej me^ do 
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not seem to me to haTC deeiiii'd the qupfltioti, which atill rpmaina in aoma 
(iiiuht. (See various papers in Edin. Med. Jnuraal, 1851-58 inclaaive.) 

nvoHcyamua resemblea BellBdosna, hut ia weaker. SchrotF haa diaoov- 
er^d a stroug analdgj between the aLkaluida H;oscjumia and Atropia. He 
rccouiineudH the former for dilatiog the pupil. It ia yer; aoluble in water, 
and does not i^auso irritation. The doae internall; ia from ,>g to j^ gr. 
( Whehenhlati der Z. der O. der Aerzlt lu Wi&a. June 16. 1856.) 

That the poisonous action of Stramonium atronglj reaembloa that of Bel- 
ladonna and Henbane, ia proved bj a case narrated in the New York Jour- 
nnl of Mtdicint, Not.. 1856.» 

Coca, the popular Narcotic beverage of Soutli America, 
dilates the pupil when taken in large doses. 

Certain peculiar and exceptional effects axa produced by soma 
Narcotics when they are administered in repeated doeea for a 
loDg time together. Taken in this way, Alcohol producca 
Lelirinm tremens, and great despondency of mind; aa aiso 
often a chronic inflammation of the liver. The continued 
smoking of Tobacco i-s found to exert a tranquillizing influence 
over the mind. And the coetinual use of Opium or Indian 
Hemp, both of which are habitually consumed in large quan- 
tities in the Ea.st, producea a curious and melancholy series of 
mental hallucinations and disorders. 



SEDATIVE Sl 

We have now to consider the third and last division of Neu- 
rotic medicines. Sedatives are medicines which directly depress 
nervous force. Some affect nervous force in general ; others 
confine their action to particular niirves. They are mostly 
energetic and dangerous agents. For the time being they may 
dt-stroy nervous power, and remove nervous coalrol. 

They differ from Narcotics in exerting iittle or no effect upon 
the mind, and in the fact of their depressing action on the 
nerves being preceded by no stimulation whatever. 

It might already have been concluded, from what haa been 
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said of the eecondary action of ITarcotics, that there are Iwa I 
ways in which a Sedative action on nerve may be manifeated, 1 
Sedative may destroy nervous influence; or they may simply 1 



Let us suppose ft fipecial Sedative to derange the action of 
the Vague nerve. It would probably cause the rhythmical c 
traction of the heart to be abnormally slow or irregular. It 
would be likely to diminish in the lun^ the sensation of want ' 
of breath, and thus decrease the number of the respirations ; 
and at the same time it would repress the irritability of the , 
pulmonary mucous surface. Further, it would in some way | 
derange the normal function of the stomach. All these things i 
a Sedative to the Vagus nerve doea autualiy eflect. Given in 
lai-ge quantity, it may cause death, by destroying those functions , 
which in a small dose it deranges. 

All the varieties in action of Sedative medicines may be 
accounted for by considering that they may either derange or 
destroy the nervous forces. In the case of each set of nerves in 
the body we may distinguish an action of derangement, and an 
action of destruction, both produceable by Sedative medicines. 
Thus by an action of the motor nerves of the cerebro-spinal . 
system, convulsions or paralysis may be produced. By an ] 
influence on the nerves of senaation ; pain, or anEeathesia. By 
an affection of the organic nerves of the heart, or of the braid 
which controls them ; palpitation, or syncope. By an action on , 
the nerves of the lungs; cough, or apncea. By the exertion of a 
sedative power over those of the stomach, nausea may result, or 
vomiting. These various symptoms are all brought about by 
Sedative medicines, but in each case the first effect is referable 
to a derangement, the second to a loss of nervous power. In 
every instance there is an impairment of natural nervou.'j force. 

Sedatives are classed among " Ganglionics" by Dr. Pereira, 
who conceives that they control the heart and circulation by an 
action on the sympathetic system of nerves. But, if they do- ! 
this, there can be no doubt that they influence the brain also. 
The heart of an animal poisoned by Prussic acid may continue 
to beat for some time after the production of complete coma, and I 
the ceaaation of all the other functions. Death therefore com- J 
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tnences in an action oa the brain, and llie circulating syetem la 
really the last to succumb. 

Narcotics act on the mind. They cause death, with stupor 
or delirium, Bedatives act on the organic ftioctioDs of the 
brain, which is necessary to life, but they do not affect 
the mind. In poisonous doses, they kill by producing syncope, 
which is a suspension of the action of the heart. Hydrocyanic 
acid causes at the same time convulsions. These convulsions 
appear to be caused by a derangement of the nervous polarity 
of the spinal cord ; and not by a stimulation of this centre, na 
the tonic spasm of strychnia. ( Vide page 260.) 

Sedatives are divided into two orders, according to the 
extent of tbeir action ; in the same way as Stimulants hava 
been divided. 

BEDANTIA. 
Ord. 1. Sedantia Generalia, , 

Ord. 2. Sedantia SpeciSca. 

General Sedatives have a direct action on all the nervea 
and nerve-centres in the body, the result of which is a diminu- 
tion of nervous force. 

Special Sedatives exert the same depressing action upon the 
particular nerves only. Like the order of Special Stimuianta, 
they ai'e peculiar and exceptionat agents. All those with which 
we are acquainted appear to direct their action to the branchei 
of the Vagus nerve. 

It is among Genera! Sedatives that the types or represen- 
tatives of this division are to be found. The definition of this 
order does not admit of so great a variety of action in them as 
must be allowed to Narcotics. A Stimulant medicine simply 
exalts or increases nervous force ; and a Sedative simply de- 
presses the same. But a Narcotic first does one thing and theu 
the other ; and according to the degrees of these two actions, so 
do some Narcotics resemble Stimulants, and others approach 
very nearly to Sedatives. But we have seen that Narcotics 
have also a peculiar and mysterious action on the mind, 
which action is of three separate kinds. And the same three 
orders, which are named according to their respective actions 
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on the mind, are found to coincide with three stages of tran- 
sition from the action of a Stimulant to that of a Sedative 
medicine. 

It is impossible to associate in the same prescription a 
Stimulant and a Sedative medicine; for their actions are 
directly contrary, and tend to counteract one another. But it is 
often desirable to prescribe an Inebriant Narcotic with a 
Stimulant, for their actions resemble each other so much, 
that they are able to work together. And Deliriants, which 
stand at the other end of the Narcotic scale, may often 
advantageously be given with Sedatives,* which they very 
much resemble in their nervous operation. Thus, on the one 
hand, Brandy may be given with Ammonia; on the other 
hand, Hyoscyamus may be prescribed with Digitalis or Hydro- 
cyanic acid. 

Ord. I. General Sedatives. 

(Hydrocyanic acid. Creasote. Aconite. Conium. Urari. 
Calabar Bean. Colchicum. Tea and Coffee. Bromide of 
Potassium.) 

These are medicines which pass into the stomach, and are 
capable of absorption ; which are absorbed, and are proved to 
act after passage into the blood. From the blood they pass to 
the nerves and nerve-centres, and on all of them alike exert a 
depressing influence. Some of them are much more powerful 
than others. They do not exert any primary stimulant effect, 
or any action on the intellectual part of the brain. Most of 
them have special actions and tendencies. 

Hydrocyanic acid is a powerful and dangerous medicine. In 
large doses it very rapidly takes effect, producing convulsions, 
syncope, and death. In small doses it is anodyne and anti- 
spasmodic. It is considered especially to influence the reflex 
spinal system, and by this means may allay convulsive cough, 
and quiet spasmodic movement. It is very useful in Gastrodynia, 
and appears then to act locally upon the painful and irritable 
nerves of the stomach, (v. Prop. IV.) 
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Creasote stands, as a medicine, between Hydrocyanic acid and 
Turpentine. It has a double action; being anodyne, like the 
former, and a raacoiia stimulant, like the latter. Moreover, it 
is a true Astringent, which, perhaps, cacnot be said of Turpen- 
tine. It is not powerful as a Sedative, but its peculiarity of 
action often renders it useful in GaBtrodynia, It is partioulai'Iy 
applicable when pain in the stomach is accompanied with a ten- 
dency to hEemorrhage, or with a probable relaxation of the 
mucous coat. 



VuriouH other prlaciples, connected 
Kitrobeniine. Aniline, lAid Petroleui 
manasr of sedative poieonH. la a cast' 
Petroleum, taken bj accident 
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lurge quantity, produced a slow pulse. 



intracted pupil, paralysin of the stnmacli Hud bowel, and an odor of violets 
in the urine, like that caused b; Turpentine. [Jovrnat de Bnixelles, Mnj, 
1805.) Further oliserrationa nro required before we can certaiulj assign 
to these subotitnces a place among Narcotic or Sedative agents. 

Aconite is a powerful anfeathetic to the superficial eenaory 
nerves. When applied in solution or ointment to the surface of 
the akin, it produces first some heat and tingling, which is 
attributable to a derangement of the nervoua influence; and 
this is succeeded by perfect numbneJis. It is thua a most valu- 
able topical remedy in true irritative Neuralgia. Other Seda- 
tives and Narcotics have the same power as topical anodynes, 
but not in so marked a degree. In large doses Aconite is a 
General Sed.itive ; producing tingling of the extremities, vomit- 
ing and syncope; and affecting the brain in various ways, as 
will be ahown by some experiments which I have made upon its 
action, to be detailed in the fourth chapter. An alkaloid called 
Aoonitia, the moat powerful of all known medicines, is the 
active principle of this drug. 

Conium (Hemlock) also owea ita properties to the alkaloid 
Conia. Dr. Chriatison has made some experiments upon the 
latter. He found that it produced Bwiftly spi'eading paralysia 
of the motor nerves ; and he considers it to act particularly as a 
Sedative to the reflex spiqal functions, It also paralyzes the 
aensory nerves, but in a less degree. 

More recently Conia has been experimented on by Dr. Schroff, 
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acd found to cause giddiness, anBesthenia, poralysiB, dilated pupils, 
and diminution of the rate of the pulse. Its action aeema in 
many points to resemble that of Aconite.* 

Hemlock is thus anodyne, a paralyzer, and produces a seda^ 
tive action on the heart. It is a General Sedative. In soma 
recorded cases of poisoning by Hemlock, coma has been men' 
tioned as a leading symptom. But this is probably to be 
accounted an error of observation. Its paralyzing action on tho'. 
nerves of motion is directly the reverse of the stimulating action 
of Strychnia ; it is thus of use in cases of convulsion and apasoi. 
It is also often prescribed aa an anodyne. 

Conium ia further said to have a curious resolvent power over 
glandular eulai-gemeuts, and to have thus frequently caused 
their absorption and disappearance. This action was first noticed 
and described by Dr. FothergiU. All true resolvents operate 
by an action in the blood, but it ia difficult to conceive how 
such an action can be exerted by a nerve- medicine. It may 
possibly act indirectly by quieting the action of the heart, and 
controlling an irritable state of the nervoua system. In the same 
way Opium often appears to act as a resolvent. And it is certain 
that Hemlock, when used for this purpose, very often fails 
altogether. It has been wrongfully extolled as a panacea in 
Phthisis ; but is in fact of no greater use in -that disorder than 
Hyoacyamus, Prussic acid, and other medicines which reduce 
the pulse. For the patient in this disease is devoured by a con- 
tinual slow fever, and anything which tends to lower this fever 
will serve to prolong his existence. 

Calabar Bean, lately introduced into ophthalmic practice 6a 
account of its remarkable power of contracting the pupil, exerta- 
on the system a sedative action which, according to Dr. Harley, 
resembles that of Conium. Its action on the eye distinguiabea 
it Btrougly from that medicine. Physostigmine, the alkaloid, acta 
directly on the nerves of the eye. It will even contract the 
pupil of an animal which has been for some time dead. — ■ 
{SuUeiin GU. de Thirapeutique, Feb., 1864.) 
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The Urari poison of Guiana, as appears from the experiments 
of Erodie, and, more recently, of KoUiker, ia a very powerful 
paralyzer of the whole system of motor nerves. It has been 
thus recommended as an antidote to Strychnia, and a cure for 
Tetanus. Its action on the heart of man is not clearly known. 

Colchicum has many different actions. It has an agency in the 
blood, being An ti arthritic. It is an EliminjttivB, acting on the 
liver and bowels. And it is also a General Sedative, To the 
combination of an eliminative with a sedative or anodyne action, 
the use of Colchicum in Gout has been, I think, erroneouely 
ascribed. For in fact it seems to act bast in this disorder when 
it causes no purging, and scarcely any action on the nerves, 
When it has been long used, it causes a great depression of the 
spirits, like that which may be caused by some undoubted blood- 
medicines, as Mercury. But it does not affect the understanding, 
or the special senses. In poisonous doses it depresses the cir- 
culation and the nerves generally, but it causes no stupor or 
insensibility. It is therefore not a Narcotic; but, like other 
Sedatives, it kills by syncope. 

In the behavior of the system towards Colchicum, Aconite, 
Digitalis, and other nerve-medicines, there are two peculiarities 
which are worthy of remark. They are called cum.utation and 
toleration. 

Some quantity of the medicine may often be given, in 
repeated doses for some time together, without any apparent 
result. It seems to remain in the blood, and to become accumn- 
lated or stored up there. But all on a sudden it breaks out, 
appearing to be discharged on the nerves, and may produce very 
dangerous symptoms. This cumulative action is especially 
observed of Digitalis, and therefore considerable care is required 
in the exhibition of that medicine. This medicine is a Special 
Sedative, and will be presently considered aa such. In other 
cases we find that the nervous system becomes by degrees 
inured to the effect of a particular medicine, and eufiera less by 
its presence than it did at first. This is called toleration. It 
is particularly observed of Colchicum and of Antimony, and of 
all medicines which act on the Vagus nerve so aa to cause 
vomiting. 
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Tea and Coffee, coramoa articles of diet, are slightly aedatii 
to the nervoua aysteni generally, They lower the pult 
by diminishing congestion of the brain, tend to clear and trai 
quillize the action of the mind. This activity of thought 
endangered by the cerebral congestion which exists early in tl 
morning, on account of recent sleep, — and again towards 
evening, from the full meal of the middle of the day. It is t 
at these times that they are found so useful, and are ao ui 
versally adopted. They are, in fact, almost indifipensable to 
daily existence of civilized man, with whom a continual enerf 
of mind is a necessary of life, Infusions of these substanci 
or of materials similar to them in medicinal nature, are 
as a daily beverage by all civilized nations. By diminishing 
congestion of the bi'ain. Tea and Coffee have not only the effect 
of clearing the mind, but in large quantitie.5 they induce waks^ 
fulness. This is particularly the case with Coffee. It is ni 
clear that Tea, aa commonly drunk, is ever unwholesome. Gre^ 
Tea is a more powerful sedative, and resembles Coffee, 
has a more potent influence over the mind and nervous syfll 
than is possessed by Tea, and is apt to disagree with many pei 
sous. By diminishing the congestion of the brain which 
produced by Opium, strong Coffee is of use in cases of poisonini 
by the latter substance. 

Tea and Coffee are sometimes said to be mental exhilaraota j; 
but thoy only become so indirectly, by removing congestioa, 
which ia a cause of stupidity. 

Both Tea and Coffee contain the alkaloid Tfaeine (or Caffeine) 
but it is probable that their Nenratic action is not so much tw- 
ing to this, as to a volatile oil, which exists in both in soma 
quantity. 

Cocoa or Chocolate, and Kola, the infusion of which ia drunl 
largely by the natives of various parts of Africa, contain prind* 
pies resembling those of Tea and Coffee, and act upon the ni 
vous system in a similar manner. 

Tea and Coffee also aontain Taania aoid, which is moet ahandaiit 
fee. renderiDj; it astringent. There is muth variety of oDitiiou and Blatement 
on the oclion (if Tea and Coffee. It is generally admitted that thej low>Tlha 
pulae — Coffee and Qreen Tea eapeoiall; so. The latter -was oompared to 
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Digitalis b; Dr. Percival. [Siffmond on Tea, p. 1-0.) It lifts been fvund that 
the nsB of either of these beTcragea retards the waste of liie tissues, and 
dimi Dishes the amount of Ureannd Uric acid in the urine, (Johnrton'3 Chem- 
iatry ofCnmmon Lift, toI. i. p. 204 ; and Bdcktr — quoted in flrtV. iiiid For. 
JfeJ. R<Ei>U7, Oct., 1853.) Brinton and Smith deny this. Lehmnnn and Zohel 
find thut Caffeiua rather iDcreasee the fonuation of Uren. The above result, 
if really produced, may be duo either lo the astringent Tannic iidd, or to 
the sedative action on the circulatloD exerted Lj the volatile oil. BiJoker 
Htaten that Coffee diminishes the number of the beats of the pulse and the 
insptralioas, ae well as the amount of Carbonic acid exhaled — hut he de- 
□ies the same action to Tea. In this he neems to be in con si stent. Dr. A, 
Billinj: has with great clearnesB expressed the view given above. (Principles 
of Medicine, 5th ed.. p. ST.) Some foreign chetnistB have gone rather too far 
in their theories on the action of Coffee. Rochleder imagines that the Cnf- 
Feine undergoes Iransformation inbi Creatine. Zobel diepulea this; but he 
fwsertB, on what precise grounds I cannot say. that after being introduced 
into the system this principle first forms Hydrocynnio acid — afterwards 
Quinine. Ammonia, Oil of Turpentine. Crea, and Oxygen. (Prag. Vierlet. 
jahnchrijl, h. ii., 1853.) 

Bromide of Potassium, a remedy of recent introduction, is 
exceptional among nerve-medicines as belonging to the mineral 
instead of the vegetable kingdom. It quieta the nervous ayatetn 
generally, allays pain, promotes sleep, and suhdues a morbid ir- 
ritability of the cutaneous or mucous surfaces, by its influence 
over fucel;ioMal disorder of the nervoua centres. It appears to 
possess a peculiar power of controlling sexual excitement. It 
is only indirectly aofiorific, as far at least as I have been able to 
judge. It will, however, produce occasionally beneficial results 
which could not be obtained from any other medicine but Opium, 
and it has the advantage over that medicine of not causing con- 
stipation. 

M. Gnbler considers Bromide of Potassium to be a general sedatirfl to 
the nervous system, alloying irritability of the mucous niombrancs of the 
fauces and genital rn-sages espeeially. He thinks it only sooondarily a 
hypnotio, causing Bleep by it« sedative action on the whole nervous system, 
(i'fitioii MidicaU, 18ii!.) 

M. Vigdiiroux thinks it acts by diminishing vaaoularity of the great 
nervous centres. It is thus the remedy par cxcellenee for the nervous com- 
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Dr. Pfeiffer, of Paris. Suds Bromide nf Potassium to he hypnotio i 
aphrodisiac. [L'Vaion .Vediralr, Aug., 1859.) If directly hypnc 
belongs to my order of Soporific Naruotics. 
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Ord. IL Special Sedatives. 
(Antimonials. Ipecacuanha. Digitalis.) 

These are medicines which, like the last, depress nervous 
force; yet they do not exert their influence on the nervous 
system as a whole, but only on certain parts of it. So far they 
resemble Special Stimulants; but their effect is of a directly 
opposite nature. They have also no direct influence on any 
part of the brain. 

Antimony, Ipecacuanha, and Digitalis, have each of them a 
number of diflcrent actions. The first has already been included 
among Catalytic Haematics, as tending to counteract in the 
blood the process of inflammation. But it possesses further a 
Neurotic power, by which it is gifted indirectly with a more 
powerful control over acute inflammations than could be exerted 
by any slow-acting blood-medicine.* It is also Eliminative. 
Passing out of the body through the glands of the skin, it 
becomes a Diaphoretic. This may be its only action when it is 
given in doses too small to act upon the nerves. It must not 
be confounded with the diaphoresis which accompanies the con- 
dition of nausea, and which is probably produced in another 
way.f Ipecacuanha is in the first place a Neurotic, of less 
power than Antimony; in the second place an Eliminative, 
increasing expectoration, as well as diaphoresis. Digitalis, too, 
acts first upon the nervous system ; then on the kidneys, being 
a Diuretic. 

But we are now concerned with the special Neurotic actions 
of this group of medicines. They all exert an influence over 

* The action of antimony in alowlj impoverishing the blood has been verified bj 
the experiments of Dr. Richardson, lis action on the nerves has been referred by 
some to nn operation in the blood of another kiud. M. Millon having shown ^?) that 
the oxidation of Iron by means of Sulphuric Acid takes place more slowly when a 
salt of Antimony is present, — Mialhe has built upon this slender foundation a theory 
that Antimony nfiects the nerves by its power of hindering oxidation in the blood. 

f This is what serves so much to complicate the action of Antimony, that it seems 
to be useful in inflammation in a double way, as an Antiphlogistic and a special Seda- 
tive ; and produces diaphoresis also in two ways, as a true Eliminative, and as a special 
Sedative (t. e. nauseant). 
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tta tlirce functions of respiration, circulation, and digeation. 
They affect the beart, lungs, and stomach, parts wliich are 
supplied by the branches of the Vagus nerve, as well as by the 
Bympatlietic* Their action is not external action, for it is 
produced when they are introduced into the blood at any part. 
Thiia Tartar Emetic, or Ipecacuanha, when injected in solution 
into one of the veins, will cause vomiting. M. Magendie haa 
found that in the case of dogs they also produce pneumonia. 
The mere inhalation of the dust of Ipecacuanha baa been found 
to act upon the lungs so as to cause Bronchitis, These actions, 
as well as the various effects which are found to follow the intro- 
duction of these medicines into the stomach, can only be ex- 
plained satisfactorily by supposing that they act as Sedatives t 
to the branches of the Vagua nerve, thereby deranging or 
destroying the natural influence of that nerve in the direction 
and regulation of the organs which it suppliea. For we have 
already seen that the action of a Sedative medicine is of such a 
nature as to derange nervous force in some cases, and simply 
Bubdue it in othera-j 

Dr. Aukernmnn, of Rostock, finds that the action of Tartnr Emetio 
CommencGs with an increase in number, but diminution in fiirce, of the 
beats of the puUe. This gnes on up to the production of nausea, reachei 
its maximum during vomiting, then declines. The breathing foUowB 
the same obsnges as the pulse. The teinpemture of the body is lowered. 
Dr. Aokermnnn aicriben the effects of Antimnnj to a weakened or para- 
lytic condition of the Vagus nerve. {Seitraye nir Fhnna, da BreeJiicein- 
tUint, 1858.) 

M. P£chalier [Richcrches expirimmiiaUs sut V Ipecacuanha, \^&i) Ends, 
in his eiperimeats on rabbits, (1) that it diminishes the number of the 
■trokea of the head and pulse ; (2) diminishes the inspirations : (3) lowers 

■ Vollnnann bat ihown that the abdnmmal Vueub ia sfaicflj marlg D]i of HramaalS 
from Cbg liyiiip&lbalio. Thli maj perhapi aiHouiiC for tha fuel ■itcrtml faj BOma 
•ip«rimeDtcr«, that Iho diriiinn uF tbe Vsipi In lh« nenk duet nut entinjly inapsnil 
tba motiun of the >i.,niiich. 

r "I bars benrd Emellei aalled Slimalaiits; hut ts tbial BanEiatEniiient, an«l I aM 
a full dune of I|iBpnenaiil>« or Tarmr Eraelio mnke a penon hel wvll and olieorfti!, 
■nd bia polie ilronger, while he is liok."— Dr. BiWna .- Prinrlpli, <ff Mtdmnt, Gth 
ed., p. Sfl. 

direetinD, even when Bei>sraiod from rhe utomach. nben Tariai- Emetio hu bnn 
Injeoled bto the reiaa of an animiil. {.Mn,,aal of Phynolagy, p. SBS.} 
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the temperature in the mouth, axilla, and ear, but not the rectum ; (4) 
causeR efforts at vomjting, and hjpersemia of stomach ; (5) diminishes 
activity of nervous system generally. 

These actions are obviously nervous actions; for they are 
quick, sudden, and transient, and confined to parts supplied by 
a particular nerve. They are exerted upon nervous forces, and 
not upon the blood. If, then, they are nervous operations, they 
must either be directed towards the Vagus, or to the Sympa- 
thetic nerve, for these are the only nerves which supply the 
parts influenced by these medicines. They cannot act upon the 
Sympathetic, for two reasons. If they did so, we might reason- 
ably expect that the other parts of this nerve would be influenced 
at the same time. But this does not appear to be the case. 
And again, an action upoti the Sympathetic nerve could not be 
suddenly and violently evidenced, for the natural action of this 
nerve is slow, chronic, and persistent. At all events, the eflPects 
for which they are used could not be produced by an affection 
of this nerve. 

We may therefore conclude that the action of these medicines 
is exerted upon the Vagus nerve and its branches. They aflPect 
the different parts of the Vagus nerve in variable proportion. 

Some apparent anomalies in their physiological influence 
may be explained by considering the peculiarities which attach 
to all sedative actions. Thus, we have seen that when given 
in large doses to healthy persons. Hydrocyanic acid produces 
convulsions by deranging the reflex spinal functions ; and that 
in convulsive affections, when the same functions are disordered, 
the same remedy may do good by subduing their excited con- 
dition. On similar grounds, Tartar Emetic, injected into the 
veins, may produce Pneumonia; and Ipecacuanha, introduced 
as dust into the lungs, causes Bronchiiis or Asthma; and yet 
Tartar Emetic is advantageously employed in the cure of Pneu- 
monia, and Ipecacuanha is a remedy for Bronchitis. When the 
function of the healthy nerve, or that part supplied to the lungs, 
is deranged to a certain degree, an inflammation of the mucous 
membrane or substance of the lung is a natural result. But 
"when these tissues are already inflamed, a course of medicine, 
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Wtich at the aame ttrtia subdues llic action of the hean, and 
represses the irntahility of llie nerve supplied to the part, will 
be likely to effect a cure. They are both sedative actions ; but 
tba first is an action of derangement, the second one of depres- 
Bion. This aeeins to me to be the correct Mplanaliou of a 
difficult matter. 

It was just now observed that these medicines affftct the 
functions of the Vagua in different proportions. 

The action of Ipecacuanha, when given in repeated small 
doses, 18 particularly directed to the pulmonary organs. It 
allays the sensation of want of breath, and diminishes the 
cough, of Bronchitis. In larger doses it produces first nausea, 
then vomiting. 

Still more decided nausea is produced by Tartar Emetic. It 
is followed by vomiting when the dose is sufficiently large.* 
Nauseji consists in a sensation of discomfort about the pr®- 
cordial region, which is due to a derangement of the stomach, 
with a feeling of great languor, a cold perspiration and tremor, 
and at the same time a striking depression of the action of the 
heart. This nausea may be caused without vomiting, hy a regu- 
lation of the dose. On account of the depression of the heart's 
action, which is its chief symptom, it is often very desirable to 
cuuee nausea in acute inflammations and fevers. It i.^ kept up 
by the careful administration of Tartar Emetic. It may not be 
BO desirable to produce vomiting ; for this is accompanied with 
great vascular excitement, and active congestion of the brain. 
And yet it is found that the more Antimony we can get into the 
blood, the more poteiit-and durablo will its antiphlogistic influ- 
ence be. For this medicine appears to po-isess a blood-action 
as well ns .tn action on nerve. Experience has shown that if 
the dose of Tartar Emotic be gradually iucretised ou each repe- 
tition, it may often he tolerated by the system ; that is, it doea 
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not produce vomiting ; and then the remedy, being absorbed, is 
better able to continue ite antiphlogistic and nauseating action. 
For the act of vomiting, besides other bad consequences, causes 
the rejection of that part of the Antimonial which has hot been 
absorbed. By the operation of the Nauseant, the violent action 
of the heart in high fever may be allayed. It is often of signal 
efficacy, most especially in Pneumonia. 

Digitalis, given in large doses, may also act on the stomach, 
and cause vomiting. This operation has been ascribed — 
erroneously, as I think — to an irritating action possessed by 
this drug. But in smaller doses it affects the heart and circula- 
tion powerfully, without producing the other symptoms of 
nausea. It depresses the action of the heart. Sometimes the 
rapidity of the beat is slightly increased at the first, but the 
pulse at the same time is weaker. It soon becomes slower, 
and sometimes irregular. This action is characteristic of a 
derangement of the Vagus nerve. For it was found, in some 
experiments on animals made by M. Weber, that when the 
function of this nerve was disturbed by mechanical irritation, 
the rate of the heart was first accelerated, its action then became 
slow and irregular, and finally it stopped. There cannot be a 
greater mistake than an attempt to explain such a derangement 
by supposing this medicine to exert a primary stimulant action. 
Coincident with the quickening of the pulse, there is a manifest 
loss of power. In certain diseases there appears to be a remark- 
able tolerance of Digitalis. In delirium tremens the Tincture 
has been given in half-ounce doses without ill effect by Mr. 
Jones, of Jersey, and Dr. Bowman, of Canada. 

Digitalis is especially useful in dropsies which result from 
an obstruction to the cardiac circulation. By subduing the 
action of the heart, it relieves the conge^ion of the vascular 
system which is the cause of the effusion of serum. But it 
is also a Diuretic ; and may thus too relieve the loaded vessels 
by carrying off in the urine some of the water of the blood. 

Veratrum viride, an American drug, diminishes the beats of 
the pulse, and in large doses produces nausea -and diaphoresis 
without purging. It has been used in Pneumonia, Rheumatism, 
and acute inflammations. 
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Such 18 an outline of the action of Special Sedatives to tha 
Vagus cerre. It is not clear whetber tbey affect that nerve at 
its origin in the brain, or whetber they act upon the extremities 
of ita filaments, {v. page 100.) 

These Sedatives do not act directly upon the brain itself. 
But indirectly they may affect it, when given in large dosea. 
For by depressing the action of the heart they cut off the 
natural supply of blood to the hmin, and may, by so doing, 
produce delirium and convulsions. They tend obviously to 
bill by syncope. Some medicines may eause syncope by an 
action upon the brain. General Sedatives may do so; but it 
does not appear that the medicines of this order ever act in this 
■may. 

Some other medicines rest very closely upon the confines of 
this order. Squill is the chief of these. It is not quite clear 
whether Squill should be regarded as a Special Sedative, or 
considered simply as an irritant Emetic and Eliminative. It is 
a valuable Expectorant. It is also a Diuretic ; and from the 
analogy of its operation to that of Digitalis (vide supra), and 
because it appears to be a specific Emetic, it is most probably a 
true Neurotic. 

But we must not confound nith Neurotic* thoae medicines which esert a 
Blow upemtioD in tlie blood which results at length in a nervous afftwtion. 
This may Uike plane, b> a greater or leas degree, with nil Catalytic UEemat- 
ica. Lead, which n an ti-ci»iTU lairs and astringent, approaches nenreal of 
all to the renognixed nerve-mediuines. After existing for some time in the 
blood, it produces local paUy, particularly of the muscles about the wrist; 
and sometimes affects the sensarj nerves, causing sharp shooting paing in 
the limbs. These nervous symptoms are CHuaed by the accutDulatJua in 
the system of the poison of lead, and the deterioration of tlie blood ia 
thereby produced. In the cone of the palay, we cannot csrtainly Bay 
whether these causes operate first upon the motor nerves, or upon tha 
muHclcB themselves. 

Load certsiulj has some tendency to affect tha brain. All kinds of bruin 
disorders may occur in cases of chronic lend poiHoning. The metal haa 
been found in the brain after death ; but it also exists at the same time in 
other parts of the body. In oases of Load-colic there is generally a paraly- 
sis of the muHSular fibre of a certain portion of the intestine. The pain 
of the disorder is caoaed by an irritation of the nerves of the part. 

NeuTotios are medicines which tend, inimedralely they enter the blood, 
to be diBchnrged frun it upon the nervous system. They therefore im- 
13 
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mediately affect the latter. Haematics, in small doses, pass throngh the 
bUHHl without exerting any direct effect upon the nerves. They are never 
disohnrgod upon the nervous system except after they have for some time 
existed in the h]ood in such quantity as materially to vitiate its healthy 
character. (Corrosive poisons affect the nerves by a violent revulsive 
action, and are not to be considered in the same category as medicines.) 
Thus Lead is not a true Neurotic, but a blood-medicine. ( Vide page 2.37.) 

We have now concluded our brief review of the action of 
Neurotic medicines. Some few will be again treated of in the 
fourth chapter. The views of their operation which I have 
wished to substantiate are in many cases the same as those 
which are generally adopted, in some cases different from thena. 
In either instance I have attempted to base them on observa- 
tion, or on simple inductive reasoning. 

It has already been observed that these nerve-medicines are 
more rapid and nv^re evanescent m their action than those 
which preceded them. They are unable, as a general rule, to 
produce a permanent effect. When such a permanent impres- 
sion is desired, an approach to it can be made by a continual 
repetition of the dose, by which a transitory action may be con- 
stantly renewed and kept up. In other cases a mere transitory 
action may produce a cure. This may be the case in a sudden 
and dangerous emergency, which will pass over if the system 
can be supported through it, but which threatens life while it 
lasts. Or, in Neuralgia, if the irritability of the sensory nerve 
be continually blunted by the external application of Aconite, it 
may at last subside altogether, and a right condition of things 
be restored. The same may be said of convulsive disorders, and 
the stimulant antispasmodics which are used to control them. 

Neurotics are mostly employed in temporary emergencies. 
In such cases their action is often decisive and gratifying. Vital 
action may be restored and kept up ; or excess of action allayed. 
Pain may be suddenly and effectually removed; delirium or 
convulsions subdued. Sleep may be substituted for wakefulness, 
or activity for torpor. By these powerful remedies we are en- 
abled to exert an immense control over the various manifesta- 
tions of nervous force ; and may often, when we wish it, 
substitute one condition for another which is the reverse oi it. 
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When there is a deficiency of nervous force, we make use of a 
Stimulant, or of one of the Inebriant Narcotics ; when there is 
an excess of the same, we employ a Sedative, or one of the latter 
two Narcotic orders. But when we desire to quell a long-stanJ- 
ing and firmly-rooted disorder, which is not displayed by violent 
outward manifestations, but is working fatally within, we must 
call to our aid some Haematic medicine, which alone can be of 
permanent efficacy in such a case. 



Prop. IX. — That a third class of medicines y called Astrin- 
gents, act by poising from the blood to muscular fibre y which 
they excite to contraction. 

Although this class of Astringents is a small and comparatively 
unimportant class, yet it is necessary to separate it from all the 
others, because the medicines which compose it are completely 
distinct in their mode of operation. They do not necessarily 
act in the blood, although many Haematics are also astringent. 
They do not pass from the blood to the nerves. They do not 
always act by passing out of the body through the glands. 
Their operation is peculiar, but it is simple. As Neurotics act 
directly on nerve, so these act directly and especially on mus- 
cular fibre. They cause this to contract, whether it be striped 
and voluntary, or of the involuntary and unstriped kind. 

Their action is more readily understood, because it can actually 
be seen. It takes place out of the body, or in the body — ex- 
ternally or internally. Nearly all Astringents have the power 
of coagulating or precipitating albumen. By virtue of this power 
thev are enabled to constrict manv dead animal matters. Thev 
affect fibrinous tivssues in a similar chemical wav. But they 
seem to possess a further dynamical influence over living tissues, 
which possibly depends in some way on this chemical property. 
This dynamical influence is, as I have said, to cause the con- 
traction of muscular fibre. By this all their operations can be 
explained. Taken into the blood in a state of solution, they 
pass through the walls of the capillaries to the muscular tissue. 
By inducing the fibre of the voluntary muscles to contract, 
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Astringents may brace tli6 system and stimulate the action of 
ronics. But as the contraction of voluntary muscle is short and 
brief, it requires for its maintenance a continual excitation ; and 
unless the medicine is thus continually repeated, the tonic effect 
subsides. But Astringents further contract involuntary muscle. 
This contraction is slower, and more durable and important in 
its results. Unstriped muscular fibres exist in the middle coat 
of arteries, in the walls of capillary vessels, in the lining of the 
ducts of glands generally, and in the substance of the heart and 
the coats of the stomach and intestines. Astringents are 
irritants and poisonous in large doses. But in small doses they 
constrict and stimulate to a healthy condition these tubes that 
contain in their coats the unstriped fibre. By diminishing the 
calibre of the capillary vessels generally, they promote health, 
and counteract a lax state of the system. By the same action 
on the extreme vessels, they prevent haemorrhages. By con- 
stricting the ducts of the glands they diminish the secretion of 
those glands, because denying it an exit. By acting on the 
stomach and intestines, they are able to give them tone, to 
diminish their secretions when excessive, and thus to promote 
digestion. 

Having premised this general view of their action, we may 
now proceed to prove the Proposition in which it is stated, 
dividing it first into four minor propositions. 

m, p, 1. — That they are medicines which pass into the blood. 

m. p, 2. — That they have the power of causing the contraction 

of muscular fibre, living or dead, 

m. p, 3. — That their operation is to diminish secretion, to re- 
press haemorrhage, and to give tone to the muscular 
system. 

m. p, 4. — That these results are to be accounted for by their 

action on muscular fibre, to which they pass from 
the blood. 

These assertions are an exiension of the major proposition, 
but their establishment is necessary to a correct understanding 
of the latter. Their proof is comparatively easy and simple. 
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It is not supposed to be a certainty ; but simply to amount to 
a strong probability, which is as much as we have a right to 
expect in such cases. 

Astringents constitute the third class of medicines which 
operate on the system after being introduced into the stomach. 
Their action is, however, of so simple a kind, that it may be 
exerted on the external surface in the same way as in the 
interior of the body. It will be seen by a reference to the table 
of medicines, that the class of Astringents is there divided into 
two orders. 

ASTRINGENTIA. 

Ord. 1. Astringentia Mineralia. 
Ord. 2. Astringentia Vegetabilia. 

The lists of these orders are given below. With regard to the 
first minor proposition, it has already been proved that most of 
these medicines pass into the blood. The minerals included in 
the first order have already been noticed as Haematic medicines. 
They are all soluble in water. They are absorbed in the 
stomach and intestines, and pass into the blood. Many of them 
pass on into the secretions. The astringent parts of the vege- 
tables of the second order are also soluble. Tannic acid is the 
chief of them ; it is simply an Astringent; it has been found in 
the blood, where it changes into Gallic acid, and in that form it 
passes into the secretion of the urine. 

What, then, are the active properties of these medicines? 
They have all a certain chemical power ; and a certain dynami- 
cal power. All the mineral Astringents have the power of pre- 
cipitating an albuminous solution. So also do Tannic acid. 
Turpentine, and Creasote, coagulate albumen. Tannic acid 
precipitates Gelatine too. The dynamical property, which is 
common to all of these substances, is a power of causing tlie 
contraction of muscular fibre. It seems to depend somehow on 
the chemical power just mentioned ; for Astringents appear to 
constringe fibrinous as well as albuminous tissues by a chemical 
action. They also coagulate fluids and discharges which con- 
tain albumen. 
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When the solution of any Astringent is applied to a fresh 
fibre of dead muscle placed under the microscope, it is seen to 
contract. The power which they possess in causing the contrac- 
tion of living blood-vessels may be witnessed in a similar way. 
The astringent solution may be applied to the w^eb of a frog's 
foot, confined in an extended position. This web is traversed 
in all directions by minute ramifying capillaries ; and these are 
found gradually to diminish in calibre. In the same way as the 
mechanical irritation of a small artery will act upon the 
unstriped muscular fibre contained in its coat, and thus cause 
the vessel to contract at one point ; so it seems that an Astrin- 
gent, by a chemical action on the same muscular tissue, is able 
to cause the capillary vessels seen under the microscope to con- 
tract and diminish in size. At all events we may conclude, 
both from actual experiment and from a comparison of their 
several operations, that Astringents are able to cause the con- 
traction of muscular fibre.* 

In the third minor proposition the chief results of their 
operation are stated. These have already been briefly de- 
scribed. 

It should be borne in mind, that Astringents in large doses, 
and undiluted, are irritant poisons, on account of their energetic 
chemical action on the living tissues ; that when given as medi- 
cine the dose must be properly diluted ; and that their action 
is always evidenced first on the mucous membrane, with which 
they come first in contact. (See Prop. F.) They must pass 
by the blood before they can exert an influence on remote 
parts 

They check secretion. They are thus prescribed when any 
Bocretion is excessive. The Tannic vegetables are given in 
diarrhoea; Nitrate of Silver maybe administered in Pyrosis; 
Sulphuric acid in profuse perspirations ; Uva Ursi in mucous 
flux from the bladder. 

They repress haemorrhage. Thus Acetate of Lead is em- 
ployed in Haemoptysis; Creasote and Uva Ursi are used in 

* "They not <»n the Solids, and corroborate them, that is, stimulate them into con- 
traction. Being mixed in a sufficient quantity with uur Liquids, they immediately 
OObgnlate them." — Boithaave, op. cit. 1727. 
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hseraorrhage from the stomach or bladder ; and the vegetable 
Astringents are prescribed in Dysentery. 

They give tone to the system. They do this when there 
exists an over-relaxation of the solid fibres on account of any 
depressing cause, by exciting the muscles to a more or less 
permanent contraction, and by constringing the capillary vessels 
generally. 

In the fourth place, it is maintained that their action in all 
these instances may be explained by a reference to their power 
in causing the contraction of muscular fibre ; inasmuch as they 
are found to diminish the calibre of certain tubes and cavities, 
and these owe the contractility which they possess to the 
muscular fibre which is contained in their coats. It follows 
then from the rule of local access, that before they can influ- 
ence these tissues they must pass directly to them from the 
blood. 

Such appears to be the simplest and the most rational explana- 
tion of the action of Astringent medicines. 

As this action appears to be quasi-chemical, we can under- 
stand how it is that dilution with the mass of the blood impairs 
their activity. They act best when they can immediately touch 
the point to be acted on ; next best, when they are excreted by 
a gland which is to be influenced, for then the dose again 
undergoes concentration ; least, when diluted by the whole mass 
of blood. 

We will now consider separately the two Orders into which 
this class is divided. 

Ord. I. Mineral Astringents. 

(Sulphuric, Nitric, and Hydrochloric acids. Acetate and Di- 
acetate of Lead ; Sulphate and Perchloride of Iron ; Alum ; 
Sulphate of Zinc; Sulphate of Copper ; Bichloride of Mercu- 
ry ; Nitrate of Silver.) 

These medicines have already been noticed among Restora- 
tive and Catalytic Haematics. Their Astringent action on 
muscle is of much less moment than their important operations 
in the blood. Neither is it theoretically a matter of so much 
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difficulty ; for it appears, as we have seen, to admit of a simple 
explanation. 

By their chemical action on albumen, these substances coagu- 
late blood, and thus act in a simple way as styptics when applied 
to bleeding parts externally. They form peculiar insoluble 
compounds both with albumen and fibrine, and it is probably by 
virtue of their action on the latter that they are able to cause 
the contraction of muscular fibre, which is a fibrous tissue. 
The constriction set up chemically, is apparently continued and 
propagated by the vital force of the muscle. 

Most of them, when in the concentrated form, act ener- 
getically on the mucous tissue as caustic or irritant poisons. 
This action hinders absorption, which is promoted by diluting 
the dose. The dose thus diluted coagulates albumen and 
mucus, and constringes the part with which it comes in contact. 
{Prop, V.) 

The most important only of the mineral Astringents are men- 
tioned above. It must not bo supposed, when their chemical 
actions are mentioned, that such actions are always allowed 
free play in the living and circulating blood. They are no doubt 
constrained by various forces from operating there, or else the 
consequences of such a disturbance of the condition of the ele- 
ments of the blood would be dangerous in the extreme. They 
act, before entry into the blood, on mucous membranes and ex- 
ternal parts ; and on coming out of the blood, on the terminal 
capillary vessels, on the ducts of glands, and on the mucous 
membranes again. 

Astringents act very much alike on external parts; only tha«; 
some arc more soluble than others, and some excel the rest in 
chemical activity. But they differ considerably in their appli- 
cability for internal use. They must be given in such quantity 
that, after absorption and dilution by the whole mass of the 
blood, they may still be capable of exerting a perceptible action 
on distant parts. A small portion of one of them will not 
suffice to repress haemorrhage, or to diminish a superabundant 
secretion. 

Fj'om this it follows that the mineral acids, Alum, and the 
salts of Iron, are the only medicines of this order which can in 
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aU cases be given internally with advantage. For being com- 
paratively innocuous, they can be safely prescribed in the quan- 
tity required ; whereas the other mineral Astringents are poi- 
sonous substances, which cannot be given in large doses without 
considerable danger. 

Of the mineral acids. Sulphuric acid is the best Astringent. 
Nitric and Hydrochloric acids are hardly to be called Astrin- 
gents, at least in a practical sense. For the first undergoes rapid 
decomposition, yielding up its oxygen; and the other, though 
it first precipitates albumen, ultimately dissolves or digests it. 
Phosphoric acid is never used as an Astringent. We might, 
indeed, have supposed it to be inapplicable, from the fact that it 
forms soluble compounds at once with albumen and fibrine, — 
instead of coagulating the substances. 

Sulphuric acid is a Restorative Haematic ; and, when given in 
small doses, may remain in the blood, and not pass out through 
the glands. It acts first upon the mucous surface of the stomach. 
When there is a relaxation of this mucous membrane, as in 
many cases of atonic dyspepsia, with a large formation of flatus, 
and an over-secretion of the gastric fluid, this acid may be very 
serviceable. It tends to correct these evils by a topical action. 
In cases of Pyrosis, where there is an alkaline reaction in the 
vomited fluid, as sometimes occurs, Sulphuric acid is still more 
peculiarly applicable, because it further acts chemically in neu- 
tralizing this alkali. When given in large doses, the acid can- 
not remain in the system, but must be excreted from it by the 
glands. In passing through them it tends to act as an Astrin- 
gent by corrugating and diminishing in calibre their minute 
ducts, and thus decreases the amount of the secretion. But it 
docs not act on all glands alike. Dr. Bence Jones has found 
that it seldom passes out into the urine. It thereforp does 
not sensibly diminish the secretion of urine, and can only 
render it acid by displacing some other acid in the blood, and 
causing this other acid to be excreted. It is probably excreted 
partly by the skin, and partly by the bowels ; for it diminishes 
the amount of the sweat in profuse perspiration, and of the 
faeces in diarrhoea. Sulphuric acid is free before entrance into 
the blood, and after expulsion from it into the secretions. Thus 
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at these periods it acts as an Astringent. But while in the 
blood it combines with the alkali contained in that fluid, and 
forms a salt which is not astringent. So that when it diminishes 
any secretion, it is nearly tantamount to a proof that it is actu- 
ally excreted ^by the gland which forms that secretion. It acts 
on mucous membranes generally, being probably excreted in 
small quantities by those which are remote from the stomach. 
It is not of use in cases of haemorrhage, except when the 
bleeding takes place from some mucous membrane. It is thus 
given with more or less advantage in Haematemesis, Haemo- 
ptysis, Melaena, and chronic Dysentery, — i. e. in haemorrhage 
from the mucous surface of the lungs, stomach, and bowels. 
It diminishes excessive excretion from the bowels. It is thus 
often of great use in Diarrhoea, and will cure cases that 
have proved intractable to other remedies. It may even be of 
service in Cholera, especially in the early stages, when large 
and repeated doses, properly diluted with water, should be 
boldly administered. 

Alum is a universal Astringent, acting more or less on all 
parts of the body, and diminishing all secretions. It is a very 
useful remedy in all cases where astringents are required. It 
does not seem to be impaired in power while in the blood, as 
is the case with Sulphuric acid ; and is therefore applicable in 
all haemorrhagic cases. It has been highly recommended in 
the case of lead colic, and seems to operate in this instance 
by stimulating to contraction the muscular fibre of a paralyzed 
portion of the intestine. As a simple Astringent, Alum 
should not be given in too large doses. For, though it 
coagulates albumen, an excess of Alum will redissolve the 
coagulum, and produce the same dissolvent effect generally 
as other salines. 

Mialhe considers that the Alum used so largely by public 
singers maintains the vocal parts in a state of "flaccidity," 
instead of constringing them. 

The astringent salts of Iron are less active in this kind of 
influence than the medicines already referred to. They have 
very little action on the glands. But in cases of haemorrhage 
they are particularly appropriate, for in addition to their 
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astringent action, they teiid to restore the deficient red coloring 
matter of the blood. In many such instances the Sulphate or 
the Perchloride of Iron may be advantageously prescribed along 
with Sulphuric acid. 

Acetate of Lead is used internally as an Astringent, but 
being a more dangerous remedy than the medicines above 
mentioned, it requires greater care in its application. It 
should not, if possible, be used for long together; When it has 
been for some time prescribed, the blue line at the edge of the 
gums, which is characteristic of a saturation of the system by 
the poison of lead, will indicate that its further administration 
is unadvisable. The Acetate of Lead is much esteemed as an 
Astringent in the case of Haemoptysis. It is frequently com- 
bined with Opium, in spite of the chemical decomposition which 
follows the admixture. But it must certainly not be prescribed 
with Alum. 

The soluble salts of Silver, Zinc, and Copper, and the Bi- 
chloride of Mercury, are used with advantage as external 
Astringents, but can seldom be prescribed internally so as to 
act in this way, because they are poisonous when given in any 
quantity. The Sulphates of zinc and copper have, however, 
been occasionally used in Diarrhoea. And here they must not 
be given in too large doses, not simply because poisonous, but 
further, for the same chemical reason as that alleged in the 
case of Alum. 

Moreover, when applied as Astringents externally, their solu- 
tions must be very dilute, for all the mineral Astringents are 
caustic and corrosive, destroying texture, when in the solid 
state, or in strong solutions. These solutions may be applied 
to any {)art of the surface of the skin or mucous membrane, 
when relaxed, inflamed, or ulcerated. Their operation is 
simple and obvi^is. When one of them is applied to an 
inflamed eye, or to a red ulcerated sore, that is turgid with 
blood and discharges an unhealthy matter, it tends to promote 
the contraction of the dilated vessels, and thus dispels the con- 
gestion and diminishes the discharge. 

Various other substances have wrongly obtained the title of 
Astringents, regard being had only to the result of their opera- 
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.• Cit, ,iir..? not to the mode in which it is produced. Thus 
v'^N^^ric :5 often of benefit in Diarrhoea. It acts both by mechani- 
Ct*r,v al^sorbing irritating fluids, and protecting the surface of 
•ho Iv^wel, and by chemically neutralizing an acid matter by 
whioh the irritation is maintained. And when applied to 
the surface of inflamed ulcerated parts, it does good by 
absorbing the discharge, and protecting from the contact of 
air. Thus its action in both cases is very different from 
that of the true Astringents. Probably the same is the case 
with Nitrate of Bismuth, (v. p. 105.) Charcoal, which absorbs 
and retains fetid gases and liquids, may be of use in checking 
intestinal discharges which are maintained by this source of 
irritation. 

The action of some of the minerals above named, when 
applied externally in the solid state, as caustics, must not be 
confounded with their astringent power. Its eflScacy depends 
upon the revulsive effect which follows a local destruction of 
tissue. An astringent stimulates vital action ; a caustic de- 
stroys it. 



Ord. II. Vegetable Astringents. 

(Tannic Acid. Gallic Acid. Kino ; Catechu ; Logwood ; Oak- 
galls ; Rhatany ; Bistort ; Pomegranate-rind ; Bael ; Eose- 
leaves ; Uva Ursi ; Tormentil. Creosote. Turpentine ?) 

Tannic Acid, Gallic Acid, and Creosote are the three chief 
Vegetable Astringents. To the first two the vegetable sub- 
stances above enumerated appear to owe their efficacy. All 
contain Tannic Acid, or some modification of it; and Oak-galls 
contain also Gallic Acid. 

The relative eflBcacy of these active principles may be summed 
up in a few words. Tannic and Gallic Acids may generally be 
used with great advantage in all cases in which Astringents are 
required. When applied externally, Tannic Acid is the most 
powerful ; but for internal administration, Gallic Acid is the 
best. It forms an exception to the general rule that Astringents 
act most powerfully on the part which they touch the first. The 



A3TRINGEKT3. — OBD. II. 



801 



reaaon of this will presently appear. Creosote, being a powerful 
Neurotic, cannot be employed to act on distant parts, but is appro- 
priate in caaea of hemorrhage from the surface of the stomach. 

I have already said that I conceive the astringent powers of 
these substances to depend very much upon their chemical 
affinities. Tannic Acid precipitates both Albumen 'and Gelatine, 
Creosote also coagulates Albumen. But Gallic Acid doea not 
affect either of them. 

Tannic Acid does not seem to be a simple substance. When 
boiled with acids, or with alkalies, it yields Gallic Acid and a 
brown matter. Tannic and Gallic Acids yield the same set of 
products when submitted to destructive distillation. It long 
ago appeared likely, from the researches of M. Braconnot, that 
Tannic was a compound acid consisting of Gallic Acid in com- 
bination with the elements of grape-sugar. The fact has been 
lately established by Dr. Strecker. Thi'ee atoms of Tannic Acid 
are together equivalent to six atoms of Gallic Acid and one of 
grape-sugar. When the solution of the former acid is heated 
in the air, or taken into the human system, the elements of 
grape-sugar are oxidized into Carbonic Acid and water, and 
Gallic Acid is set tree. (Vide Chap. IV., Art. Tannic Acid.) 

It is thus Gallic Acid which passes out into the secretions, 
after exerting an astringent action at distant parts of the system. 
And as the Tannic Acid loses weight by the decomposition, it 
follows that a dose of Gallic Acid produces a greater effect as 
a medicine than an equal amount of the other. Thus ono 
ascertained fact is cleared up by these chemical considerations, — 
but other points remain still to be explained. 

Gallic Acid does not precipitate albumen, and is of little use 
as an Astringent when applied to external parts ; but it is very 
efficacious when given internally- Tannic Acid, which is equiv- 
alent in competition to a combination of Gallic Acid with a 
saccharine matter, is a valuable external Astnogent. A further 
chemical discovery has been made, which bears upon these facts. 
M. Pelletier has found that a mixture of a solution of Gallic 
Acid with one of Gum will precipitate albumen, although neither 
of them will affect il 
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Gum has the same composition as common sugar; And grape- 
sugar, or a material containing the same elements, is known to 
be continually forming in the blood, (v. page 127.) Thus it 
is likely that Gallic Acid may act along with this saccharine 
matter in the blood, and by this acquire chemically an astrin- 
gent power, which it is not able to exert on external parts, because 
then isolated. But the saccharine matter is required in the 
system for special purposes, and thus Gallic Acid passes out 
into the secretions alone. 

It seems probable, when Tannic Acid is given, that it is not 
decomposed into its constituent parts until it has to be separated 
from the blood by the glands. 

These two compounds, and the vegetable substances that 
contain them, are used in diarrhoea, and in all hemorrhagic cases. 
As with Astringents generally their success is not uniform. 
To diminish sweating,* Tannic^ is inferior to Sulphuric Acid ; 
but to act as a remote Styptic, it is preferable to the other. 
Tannic and Gallic Acids diminish secretions generally ; they 
are very useful in cases of hsematuria, where Sulphuric Acid is 
all but useless. 

Creosote is a Sedative, and cannot be well given in such large 
doses as to act upon distant parts. It has been used with much 
advantage as an injection in dysentery. Given by the mouth in 
cases of haematemesis it acts topically on the surface of the 
stomach in a double way, diminishing the haemorrhage by its 
astringent power over the vessels, and quieting the nervous 
irritation by which the vascular excitement is often maintained. 
In cancerous cases the bleSding can never be permanently 
stopped. 

This concludes the list of Astringent medicines. 

Conairi Htiinulant Eliminativcs are employed for the pur|X)i<e of checking 
nervous fluxes, and so far sbimulate the action of true Astringent medicines. 
Thus we adininistcr, with more or less advantage, Aronmtics in diarrhoea; 
Cubebs, Copaiba, and Turpentine, in gonorrhoea ; and Balsam of Peru, and 
other olco-rcsins, in catarrhal affections. These medicines may act upon 
and pass through the glands of the several mucous surfaces which they 

* "In the sweating of Phthisis, Gallic Aoid does no good; in the Hnmoptysia, 
Tery little." — Dr. Oairdner, 
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■ffeet; while BO dmog, tbejmaystinmlnte tliehooltb; Ainction nnd secretion 
of tlie glnnit, and cause it to diaplnup the morbid uno. Pr. William* thinka 
that thi\v Grsi canM dilation nf the vaadelfi of a ghirid, nnd ihnt thi« is 
fulluwed bj oontruclion, TliPre is no apparent n^Mon whj the hitter effect 
■houtd succeed the former. But suppaaiog uoDlructiuu to liikit )>!ace in thii 
w&j, theti ihe'^emediuiuesnuutil be triiu Aiitriiigi'UU. liut it ou.inot bo w), 
for thejdo not diminish anjof the natural eecreliorn, but, on the contrnry, 
incrense them. Turpentine, Cubebs. and Copaibn. are riuretio", and it U 
poeaihle that while passing out in tlie arine thej mn^ Biinpl; alimulale the 
muvtiuH tucfaue of the inflamed uroihro, and csvite it tu a health; aotton. 

These volatile oils are probabi; incapable of exerting a true aetringent 
soliuii. But itahouldheubservedthiit Turpentine, when ill large proportion, 
OoaguliLtes albumen. And on the supposition that it is really an Astringent, 
Turpentine bus been often presuribed us rt remedy for hieniorrhages in 
different parts of the body. It has been given in hsemoptysis, hiematuria, 
Bod bamaiemeBia, and often with benefit. 

Oeneral stiniulauta may aot indirentty as etfptics U) a mucous surface, 
when relaied and bleeding on acuount of an atonie eonditi'>n of the nervei 
by which the uontraution of the minute veeeels is maintained. 

Alcohol, in Inrge quantity, coagulates ulbumon, and it may thus act as 
a trae Astringent when applied eiternally. 

Some Neurotic medicines diminish secretions in away which is not well 
nDdereti>i)d. The chief of these ii Opium, which particularly diminishei 
the secretion of the bowels. Attempts have been made to explnio this bj 
an inQuence possessed by Morphia on the process of Endoeniosis, but they 



t stttisfactory. 
not eiternally stypti' 
nay perhaps be thri 
operations uf Opiun 



It is certain that it is not a true Astringent It ti 
and does not coagulate albumen. Some little light 
Tu upon the matter by a consideration of the other 
; but it is difficult to esplain it decisively in any 



PfiOP. X. — That a fourth class ofmediaines, called Elimiba- 
TIVES, aet hy 'panning out of The blood through the gland*, 
which thiy wft/c to the peiformanec of (heir fuactioiia. 

In lliia Fourth Class are included nil tliG meJiinui-s wliicU 
tend id a direct manner to increase secretion. They have received 
various appellations : enme aiitliora hnve eaUed lli>.-m special 
Stimtilanla; others, as Dr. Duncan, have named them Evacu- 
aote; while Dr. Pereira entitles them Eccritics. 

The mode of operation of Eliminativa medicines is a ma, ler of 
considerable importance, and its consideration will require ua 
first to make some inquiry into the character and fuDctiona of 
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those important glandular organs which they are said to excite 
to action. 

The rational explanation of the process of elimination or secre- 
tion has been in all ages of science a favorite topic for specu- 
lators and theorists, — sound or unsound in their views accordhig 
to the light that was given to them. With regard to its essential 
nature, and its immediate bearing on the cure of disease, the 
subject has been generally understood with tolerable clearness. 
From the time of Hippocrates downwards, the use of Evacuants 
in the treatment of fevers and other disorders has been recog- 
nized, and their efficacy usually explained by supposing that 
they caused the passage out of the body, through the glands, of 
certain matters that were formed in the blood, but ought not to 
remain in it. 

This view was more particularly insisted on towards the close 
of the seventeenth century by. Dr. Thomas Sydenham ; and 
again at the commencement of the eighteenth by Dr. A. Pit- 
cairn, in an Essay on the use of Evacuants in Fevers. These 
both had observed that fevers and other disorders had mostly a 
particular tendency to pass off with an increase in one or more 
of the secretions ; and they drew from this, and from the results 
of their experience, that in stimulating and urging this secre- 
tion, the physician would be doing his best to promote a cure. 
( Vide page 52.) More recently the same idea has been followed 
up by Cullen, Hamilton, and others. 

This theory is not in our immediate province. Though based 
upon reasonable grounds, it has perhaps been too universally 
applied. It will suffice now tt' we assume that remedies whose 
action is to increase the amount of secretion have often an im- 
portant bearing on the cure of disease. We have only to inquire 
into their manner of action. As a preliminary step, there is 
one general law of secretion which it is of importance that we 
should clearly lay down. It is this : it is the especial office of 
each gland, or set of glands, to secrete from the blood particular 
materials, and to pass them out of the body.* 

* I do not mean bore to imply that the produota of the actions of aU glands are 
destined for excretion. It is probable that the bile and some other secretions are 
partly reabaorbeU into the blood. But we are now concerned only with the fanotion 
of glands as emunctories. 
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It follows from this law of selective secretioD, that when auy 
morbid subetance or product — or anything which is in the aya- 
tem, but cannot naturally remain there — baa to pass out, it 
prefers to pass by some glands rather than by others. It must 
be remembered that the glands afford the only meaus by which 
a Bubatance can make its exit from the blood. We are still 
much in the dark as to the rationale of this force or attraction, 
by which particular matters are drawn towards each gland. 

Dr. Pitcairn, a great man for tbe age in which he lived, — a 
man of original thought and natural genius, — gives us, in his 
Essay on tbe Circulation of tbe Blood, a leai'ned account of 
three theories on this matter which were in vogue at his time. 
They are of importance, as showing that the fact was then very 
clearly recognized, however dubious the explanation of it might 
be. One party supposed that there was in each gland a certain 
material stored up, which prevented the passage through to 
itself of any substance that was not lilie it; juat as when a sheet 
of paper is steeped in oil, oi! only will pass through it, and not 
water. A second party, calkd tbe Chymical party, supposed 
that there must be in the immediate neighborhood of each 
gland a subtile fluid or ferraeal, whose'tendency and office it was 
to form and separate from tbe blood the materials which that 
glaod bad to secrete, A third set of physicians armed them- 
selves with mathematics and with the newly discovered princi- 
ples of Newton, and actually worked out formuiee and equations 
wherewith to support their arguments. They had strong and 
perhaps reasonable ideas as to the definite shapes of atoma. 
They averred that each gland was tJa be compared to a sieve or 
strainer, having in it pores of a particular size and certain geo- 
metrical shape, and that each secreted atom could only pass 
through a pore that would exactly coincide in aiza and figure 
■with itself. 

The first two of these theories Dr. Pitcairn disputed, and 
treated with high disdain. Tbe third be accepted in a modi- 
fied form. He supposed that the vessels in the glands ended 
in small open mouths, always circular, but differing in diam- 
eter in different glands, so that each would only admit the 
passage of the particle whose diameter approached a certain sum. 



306 ACTION OF MEDICINES. 

Thns hs supposed that each secretion would oonsist only fl 
certain peculiar particles. Possibly Dr. Pitcairn forgot 1 
email particles would Beldom hesitate to pass through lai 
holes. 

We may perhaps feel inclined to make light of these eraffl 
speculations of the philosophers of the eighteenth century 
we may be disposed to smile at the idea of vessels with op< 
mouths, and of glands which are riddled with holes like t 
buckets of the JDanaides ; but we must after all confess that $ 
At the present day we have swept away these notions, we ha« 
certainly added nothing in their stead, nor can we explain thn 
matter at all more clearly than our predecessors a century and a 
half ago. 

The fact, however, is plain, however vainly we may try to 
account for it. It ie an established rule, to which there are £ 
exceptions, that each substance which is formed in the bloc 
and hafl to pass out of the body, tends to pass out throu| 
some particular glands; that it is the particular function i 
the kidneys to excrete water, urea, uric acid, and certain salt^ 
that it is the especial ofGce of the bowels to excrete certa 
effete maller.'i and gases; and that it is the pecuUar provliu 
of the liver to excrete fatty matters, cholesterine, taui'ine, i 
choleate (or cholalate) of soda. 

Water, being the necessary solvent of the solid matters in a 
the fluid secretions, is secreted in greater or leas quantity by a 
the important glands. The kidneys are the chief emuuclories Q 
water, — i. e. they have to separate it from the blood when it h 
entered in an unnatural amount. But in the excretion < 
water there exists a compensating relation hptween the skiq 
kidneys, and bowels, — particularly between the two former, 
that when water is not properly excreted by the kidneys, it i 
\y.Vr& oiil by th(i slTrn, nrH vice verad. It is well known that tSlM 
change may be determined by several circumstances, particular™ 
by the conditions of heat and cold, or moiatiu's and dryoa 
The relation between the function of the skin and kidne^ 
applies also to other fluid and solid substances, as will be p 
when we consider the medicines which act upon those glands. 

Now this law of selective secretion applies not only, as it 
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Beems to me, to aubstancea which in the course of nature are 
formed in the blood, and have to be excreted from it, but also to 
other matters wbich have been, as it were, accidentally intro- 
duced from without, nnd which, being in the ayatem, cannot 
properly remain there, Thus it would apply to all medicinal 
bodies which have passed from the stomach into the blood, 
and which, not being natural constituents of that fluid, must 
again pass out of it. 

So that although it is often laid down that medicines acting 
on the glands do bo simply by passing along in the blood, and 
stimulating them as they go by, I regard this as a needless 
complication of the subject, and a thing which ia wholly with- 
out proof. In fine, I am brought to the opinion which I have 
laid down in the Tenth Proposition, and which I have now to 
establish as well as my space will permit. The affirmation 
may be thus divided into minor propositions ; — 
m. p. 1. — That Eliminatives are medicines which pass into the 

blood, 
m. p. 2. — That they cannot remain there, but must pass out 

of the body, 
m. p. 3. — That in so doing, they tend to pass out by some 

glands more than by others, 
m. J). 4. — That the result of their passage through a gland ia 

to increase its secretion, 
m. p. 5. — That they are of use when the state of the system 

requires that the function of a gland should be 

restored or promoted. 
What I wish to prove is, that a medicine increases secretioa 
simply by being itself secreted; that while passing through a 
gland it stiraulatoa the aeoruting cells, and rouRijs them to a 
proper performance of their natural function; that each eli- 
mjnative medicine has a tendency towards particular glands, 
and increases the secretion of those glands ; and thus, as far 
as our infoi-mation on the subject extends, wo find that Cathar- 
tic8 are excreted from the blood by the glands of the bowels, 
and pass out with the fseces ; that Diuretics are to be discovered 
in the urine. Diaphoretics in the sweat, and those Expectoranta 
which ai'e volatile may be detected in the odor of the breath. 
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Any materia! which is naturally eliminated would act aa an 
eliminative medicine. Thus, if a drachm of Urea be difisolved 
in water, and injected into the veina of a dog, it causea copious 
urination, which continues until the whole is excreted. Urea, 
in fact, is diuretic. In Rheumatism the sweat is largely in- 
creased, because an excess of lactic acid is formed in the blood. 
Lactic acid is a diaphoretic. These instances well illustrate 
the argument. 

Further, we find that when an eJiminative medidne is di- 
verted from the gland by which it usually paaaeB out, it no 
longer augmenta the secretion of that gland. Dr. Ward gives 
an interesting case of a woman who was never purged by Castor- 
oil, but in whom the oil exuded from the skin, and acted as a 
Diaphoretic. And it ia, as I have said, well known that the 
conditions of cold and exercise will cause a Diaphoretic, in i 
cases, to act on the kidneys, because it is then excreted by then 
For the same reason, warmth, confinement, and rest, will i 
dues a Diuretic medicine to act on the skin. 

Thus, if it be shown, on the one hand, that Eliminative m^ 
dicines themselves pass through the glands whose secretiow 
they augment, — and, on the other hand, that when they do nol 
pass through them, they do not, as a general rule, augment] 
their secretion, — it may then faii'ly be presumed that t 
operate by so passing through. 

I assert, then, that medicines which stimulate secretions ar^ 
themselves secreted. But the converse of this — i. e. that a 
medicines which are secreted at the same time increase secretion 
— though it holds good in the main, ia not invariably tpue. 
There are two chief 'exceptions to it. These are Astringenta 
and Hyperaemica. J 

When an Astringont psnses through a gland, it tends, by its natural^ 
force, to doerense secretion, and to cause constriction of the docla. Tbtii 
Uva ursi ma; decrease the amount of the urine, although it eometJmeB 
does the opposite ; in whioh case the eliminstive maj be aaid to surmoanl 
the aatriogent tendency. So also Catechu, Kino, and Sulphuric aotd 
decrease (be secretion of the inteatiual glands. But general Astringeotf, 
are not always glandular ABtringente. Thua the mineral acids act 
Diuretice. 

By Hypersemios I mean medicines which produce congestion. Powoi 
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IHtniiiiiitiveB do this when given iii DicesB, simplj by exciting exccaiivB 
ftctioQ. Now it is ft geneml rule that conge^itioD, however caused, dim) d- 
Ubee the secretion or » gland. Thus congeBtioD of the ^iver produoeg 
jaundice [ congefltion of the kidney, ischuria. After soarltttina, when the 
kidneys are suddenly called upoD to eliminale a morbid material from the 
blood, congestion of the glands may be caused, the urine is diminished, 
and dropiiy results. 

Gnntharides and Turpentine are Diuretics. Ihey increase the urine 
when taken in moderate doses ; hut when in an over-dose, thej diminish 
it, and may cause painful strangury, with an almost total suppression of 
the seoretion. The explanation of such an action is obvious. Congostion 
is caused bj the excessive action. In the same way vre find that a large 
dose of mercury, naturally a Cholsgogue, may produce Jaundice, by 
oaasing congestion of the liver. This fact has been observed by Dr. 
Graves, of Dublin. But it does not follow (rom this, as argued by Dr. U. 
Jones, that Mercury, rightly administered, does not inurease the secretion 
of bile, and stimulate the hepatic fuoctiou. 

In all cases, then, in which observations have been made, we 
find that an Eliminative medicine ie secreted by the gland 
which is stimulated by it, and, in most cases, that a medicine 
which is excreted by a gland tends to increase its particular 
Becretion. 

Having made this general statement of the case, I must at- 
tempt a more particular and detailed proof. I will treat in turn 
of the above minor propositions, as applicable to the following 
orders of EHminative medicioes : — 

Class IV. Eliminahtia. 
Ord. 1. Sialagoga. 
Ord. 2. Expectorantia. 
Ord. 3. Cathartica. 
Ord. 4. Cholagoga. * 
Ord. 5. Diaphoretica. 
Ord. 6. Diuretica. 
They are enumerated nearly in the order of the glai.Ja, from 
above downwards, in the human body. I have not enumerated 
Errhinea, because the medicines which are used to increase the 
nasal mucus are merely topical irritants, and not true Elimina- 
tivea. 

Of Emetics I have already spoken. Some are KeuroticB, act- 
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iug from the blood on the nervous system ; others are local irri- 
tants. Thoy also are not true Eliminatives. 

Neither are Emmenagogues so; for the uterus is not a gland. 
Some of these too are Neurotics. Most of them act by causing 
a determinatioli of blood towards the organ. Cathartics do this 
by their action on the contiguous mucous membrane of the 
intestines. ( Vide page 111.) 

These, then, are the six orders of Eliminative medicines. In 
the first minor proposition it is stated that they pass into the 
blood. This has already been in great part proved ; for most 
Eliminative medicines belong also to one or more of the preced- 
ing class, of which it has been shown that they pass into the 
blood. 

Thus Antimony, Mercury, Acids, Alkalies, Sulphur, the 
Salts, &o., are Haematics primarily. The various volatile oils 
and renins are more or less stimulants. So also Alcohol and 
Ether as well as Camphor and others, are found among Nai'- 
cotics. Colchioum, Digitalis, Creosote, and Ipecacuanha, are 
Sedatives. Many Eliminatives are certainly known to pass into 
the blooil, because they are subsequently found in the secre- 
tions, as will be presently seen. 

Secondly, these medicines cannot remain in the blood, but 
must sooner or later leave it. If they remained, they could not 
pass through the glandular cells. But if they pass out, they 
must inevitably be excreted by them. 

All those medicines must be secreted which have nothing in 
the natural blood corresponding to them. This is the case with 
most Eliminatives, and with all medicines except the Restora- 
tive Haematics. And those Restoratives which act as Elimina- 
tives, such as Acids and Alkalies, do so because they are intro- 
duced in so large a quantity that they cannot possibly remain 
iu healthy blood. Thus, all these medicines pass out through 
xhe glands, 

Thira*iV» we find that in so doing they tend to pass out by 
jk^QD^ T^rtAOXilAT glands rather than by others. 

'in isr^w to shc^w this, we may consider first the chief tenden- 
{^- t.l>^ Ci'^^t groups of Eliminative medicines ; and secondly, 
• ««vi*k\v*<r, whoa considering the six orders, to show that 
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many of the medicines included in them have actually heen 
found in the secretions of the glands towards which they tend. 
The first consideration will clear the way for the second. What 
we have to ascertain is, that the principle of selective secretion 
is generally applicable to Eliminative remedies. 

The most important of the substances which are used to in- 
crease secretion may be divided chemically under the following 
six heads, all of which it has been proved that they are capable 
of absorption. (Prop. II.) 

1. Insoluble mineral substances. 

2. Soluble minerals — i, e. Acids, Alkalies, and Salts. 

3. Ammonia and volatile oils. 

4. Fixed acrid oils. 

6. Resins and neutral acrid principles. 
6. Soluble vegetable principles. 

1. Insoluble mineral substances. — The chief of these are Mer- 
curials (Blue Pill and Calomel), Iodine, and Sulphur. They are 
all more or less changed during the process of absorption, as 
they have to be reduced to a soluble condition. They stimulate 
secretion generally ; but Mercury particularly tends to the liver, 
bowels, salivary glands, and skin; Iodine to the kidneys, and 
to the salivary and mucous glands ; Sulphur to the skin. 

2. Soluble mineral substances. — Acids, Alkalies, and Salts, 
may pass off by any of the fluid secretions. The chief of these 
secretions are the sweat, the urine, and the secretion of the 
bowels. The sweat is only fluid when the skin is kept covered 
and very warm. In other cases the choice lies generally between 
the kidneys and the bowels. The kidneys are the grand puri- 
fiers of the blood, so that most of the substances which stimulate 
the other glands may occasionally pass off in the urine. And 
soluble minerals, which require some amount of water for 
proper solution, would tend for this reason towards the most 
fluid of the secretions. 

But there are some other things which counterbalance this 
tendency. The constitution of the urine is such that it cannot 
safely be disturbed to a very great extent. If there be much 
excess in it either of acid or of alkali, a deposit is occasioned. 
Dr. Bence Jones found that Sulphuric a'cid never passed out in 
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the urine in any quantity. We find too that when a certain 
quantity of a Saline is administered, too great to pass off readily 
by the kidneys, it prefers to act on the bowels. It ia more likely 
to be diuretic if much diluted with water; but this is not the 
only directing cause, for a very large quantity of a saline will 
prove purgative, even when freely diluted. {Vide Prop. 11.) 
Thus the general rule is this : soluble minerals are in small 
doses Diuretic, in large quantity Purgative. This applies more 
especially to salts ; for mineral acids act as Astringents on the 
bowels — and mineral alkalies, being corrosive, cannot be given 
in large doses. 

Some salts, as Chlorate of Potash, Borax, an'd Iodide of 
Potassium, are secreted to a large extent by the salivary and 
mucous glands of the mouth and fauces, though by this means 
they cannot ultimately pass out of the system. (I except, of 
course, the case of salivation, and that of persons who indulge 
in the unnatural habit of spitting.) 

3. Ammonia and volatile oils, — The laws of endosmosia 
favor the passage of soluble substances through to a liquid 
secretion. They are dissolved and carried away on the other 
aide of the membrane through which they pass. In the same 
way it appears that volatile substances may dissolve in, and be 
carried away by, air. Thus they have a tendency towards the 
aeriform secretions. These are — the expired air, or the secre- 
tion of the air-cells of the lungs — and the ordinary cutaneous 
transpiration. While passing through the air-cells, these 
matters stimulate the secretion of the lining mucous membrane. 
They cause a morbid secretion of this surface to be replaced by 
a more natural one. Thus Ammonia and volatile oils are 
Expectorant and Diaphoretic. They may all pass out in the 
urine, but do not especially tend to do so, with the exception of 
some that are acrid, and approach to the nature of the resinous 
group. Turpentine, Juniper, and Copaiba, are Diuretic. 

4. Acrid fixed oils. — Such are Castor and Croton Oils ; they 
are Purgatives, passing off by the bowels. 

5. Hesinous and n-eutral acrid principles. — These are soluble 
in alkalies, and thus partly absorbed in the intestinal canal. 
Most of them are Cathartic, whether introduced into the stomach. 
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or injected into the veins. Such are the resins of Scammony, 
Jalap, and Gamboge, and the principles of Colocynth and Ela- 
teritun. Some few of them are ■ Diaphoretic, as Guaiacum and 
Mezereon. Some again are Diuretic, especially those which are 
liquid, or associated with a volatile oil, which is the case with 
Copaiba, Cubebs, Ganthaiides, and others. 

6, Vegetable principles soluble in water. — Most of theae are 
Diuretic; as are the Vegetable Acids, and the Alkaloids of 
Digitalis, Tobacco, and Colchicum, So also are the principles 
of Broom and Sarsaparilla. The Eraetiue in Ipecacuanha, and 
the Morphia in Opium, act on the skin. In Aloes and Senna 
there are soluble principles of doubtful nature which act on the 
bowels. 

Having thus briefiy sketched out the particular tendencies in 
the operation of the groups of medicines which act on the glands, 
it remains for me to say that in very many caees these medicines 
have actually been proved to pass out of the body by the glands 
whose secretion they tend to increase. Whenever we are in a 
position to inquire into the facts by chemical or otlier means, 
we find that the Eliminative medicine is itself contained in the 
secretion which is augmented by its action, and that when the 
secretion upon which it usually acts is not augmented, the 
medicine has passed off by some other secretion in.'itead. There 
are doubtless many cases in which no inquiry of the kind has 
been yet made ; but additional confirmation of this rule is being 
continually elicited by fresh experimeats, and it will be seen, 
when we consider separately the Eliminative orders, that all 
that is known on the subject is in favor of the above slatement. 

Assuming, then, the third and fourth minor propositions 
together, we conclude that Eliminative medicines, which must 
pass out of the blood, tend to pass out by some glands more 
than by others, 'and that the result of their passage through a 
gland is to increase ita secretion. 

They do not exert a blood- influence, nor do they act on the 
nervous functions; but they operate on those obscure vital 
forces by which secretion ia directed and controlled, 

The fifth minor proposition treats of the application of theae 
agente in the treatment of disease. They are of use when it is 
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requisite that the function of a gland should be restored or pro- 
moted. There is scarcely any disease in which some or other 
of them may not be of service. Their remedial applications 
are many and important. 

Eliminatives are used to restore the functions of a gland when 
impaired. With this view Cathartics are employed in consti- 
pation, Diaphoretics for dryness of skin, Cholagogues in torpid 
states of the liver. 

They may eliminate a poison or morbid material, and thus 
resolve a disease. This probably is the rational explanation of 
the use of Diaphoretics and Diuretics in Fevers, Gout, and 
Rheumatism, and of Purgative medicines in a great number of 
disorders. 

We may, by an action on one gland, be enabled to replace the 
function of another gland. The amount of each secretion bears 
more or less an inverse proportion to that of other secretions. 
Thus when one of them is unduly copious, we may diminish it 
by stimulating the formation of another. In other cases the 
reverse condition may occur; one of the secretions may be 
diminished or suppressed by a cause over which we have no 
control, and the matters which should be contained in it may 
be left in the blood, causing various mischief there. Here again, 
by increasing one of the other secretions, we may replace the 
function of the diseased gland, and cause the elimination of 
these products from the body by another channel. 

Fourthly, Eliminative medicines may be of service by drain- 
ing away from the blood fluid and solid matters. The first 
result of their action is to stimulate the proper secretion of a 
gland ; but when it is pushed to a further extent, they may 
actually cause the excretion of some of the natural constituents 
of the blood. Thus by an action on the skin or the kidneys, 
wo may cause a copious evacuation of water, holding in solution 
valine matters. By increasing the secretion of the intestinal 
glands, we may drain away the serum of the blood, in an altered 
form, into the cavity of the bowels. Thus it is that all 
Eliminatives are more or less antiphlogistic. Cathartias are 
especially so. Their influence, when carried to excess, is 
analogous to that of bloodletting. As evacuants, Cathariics 
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are employed iii diaeaa^ of the brain especially ; and Cathartica 
and Diuretics are made use of in dropsies to diminiBh the iimount 
of fluid in the blood, and in thia way to promote absorption. 

So niiieh having been said of the general action of Elimitia- 
tives, we proceed to make a few remarks on the individual orders 
of medicines which are included in this division. Those sub- 
stances can alone be properly included in these groups, which 
really act on the principle of elimination, as above defined. 
There are in many instances other medicines whit;h are found to 
increase secretion in an indirect way. 



OrD. I. SULAGOQUEa.* 



This name is applied to medicines which in various ways 
increase the quantity or promote the excretion of the saliva. 
The saliva is a slightly alkaline, viscid fitiid, containing about 
one per cent, of solids. These consist of macus-cella, alkaline 
salts, a minute quantity of albumen, and of a substance called 
Ptycdine, which has the power of converting Starch into Sugar. 
(Bernard.) Sialagogues are seldom employed as remedial 
agents; for the excretion of saliva is constant and very rarely 
suppressed, and it is so small in quantity, and so great a source 
of inconvenience when increased to any amount, that Siala- 
gogues can never be employed as general evacuants. There are 
two kinds of Sialagogues. 

Any solid substance which excites the mucous surface of the 
mouth, as the natural food, — or even the act of mastication 
alone, will suffice to bring on the secretion of saliva; An 
irritant substance, bb Ginger, or Pyrethrum, tends especially to 
cause this secretion when masticated. Catechu and Betel-leaf 
are chewed for thi^ purpose by the natives of the East. 

Such a stimulation of the salivary glands may be advan- 
tageously resorted to on the counter-irritant principle in obsti- 
nate cases of head-aciie, ear-ache, or tooth-ache, or in neuralgic 
or chronic rheumatic 'affections of the face. 

• Hd lilt of thi ElimiDKLive '.Tim will he giccn ; !i,t aa aniy a genenl nutline of 
tfaa m-Ae •■{ lO'tion «f thuB invi1idnr» is intsn.lsd, n (loCalled eiiumeTitlon of Ibe nma- 
dlu aompriMil In nub Dider woald luTolve k DMdlosi itpproprlatioD of ipice. 
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Wlien the quantity of the saliva is thus increased, it should 
not be rejected, but always swallowed when possible; for this 
secretion is apparently useful in the stomach, and essential to 
the proper carrying on of the digestive process. (By means of 
the Ptyaline in the saliva and the pancreatic fluid, the starch of 
the food undergoes the necessary transformation into glucose.) 
The chewing of Tobacco, Betel, and other substances, is fre- 
quently found useful by sailors on long voyages, and is adopted 
as a preservative against the dysentery and diarrhoea with which 
they are so often affected. This advantage is to be attributed to 
the increase in the salivary secretion. On the other hand, we 
find that the practice of constant spitting is productive of very 
injurious effects; and it is more than possible that the pale 
faces, lank figures, and dyspeptic maladies, which are so common 
^mong the American people, may be due in part to the preva- 
lence of this habit among them. 

These topical irritants and masticatories are not true Elimi- 
natives. There are also some medicines which by another 
topical action may occasionally produce salivation. These axe 
Sedatives. Hydrocyanic acid. Tobacco-smoke, Digitalis, and 
nauseant medicines, may act locally so as to paralyze the mus- 
cular fibres by which the constriction of the salivary ducts is 
maintained, and thus allow the secretion to pour out uncon- 
trolled into the cavity of the mouth. 

True or Eliminant Sialagogues. — These are medicines which 
are actually excreted from the blood by the salivary glands, and 
which increase their natural secretion while passing through 
them. Mercury is the most important of these. When given 
to a considerable extent, it causes soreness and redness of the 
gums, and profuse salivation. It probably increases the amount 
of saliva even before this soreness is produced. It is not given 
for the purpose of producing salivation,* but in cases where the 
full action of Mercury is desired this symptom is made use of 
as a sign that the medicine has taken full effect upon the sys- 
tem. Not only is the amount of the saliva increased, but a 

* ''Xhese medioinefl never care diseaseB by galivation, m many think. It is not 
salivation that cures the Venereal Diteatty bat ealivation follows, beoaase the disease 
begins to be cared." — Boerhaave, 
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quantity of albuminoua material and of fetid products ia added 
to it. If we permit this action to be carried to too great an 
extent, aloughiug of the gums and other dangerous ruaulta may 
be produced, 

Id some rare cases siilivatioD has followed the administration 
of Iodine. It 13 also not an unfreqiieot symptom of chronic 
poisoning by Lead. In cases of aajUvation by these Elimiuative 
medicines, the substance which has caused the increased secre- 
tion may be, and has been, discovered in the saliva by chemical 
teats. They are therefore true Sialagogues. 

Lehmann finds that if Iodide of Potassium be taken (in the 
form of a pill) in a moderate or large dose, Iodine may be 
detected in the saliva in the course of ten minutes.* And, In 
mercoriai salivation, he has invariably detected the mercury in 
the secretion of the salivary glands, both by'^he galvanic test, 
and by dry distillation of the residue of the saliva. [Physio- 
logical Chemistry, vol. ii. AH. Saliva.) 

Chlorate of Potash, a medicine of the saline group, is much 
employed for a remarkable power which it appears to possess ia 
controlling aphthous ulcerations, eanaruvi oris, and other 
superficial infiammations of the mucous surface of the mouth, 
throat, and fauces. Any saline solution while passing over 
these, surfaces would exert upon them a slight topical action of 
an antiphlogistic kind. In the case of Chlorate of Potash this 
action is kept up and continued for some time after the ingestion 
of the salt. Chlorate of Potash is a Sialagogue. At whatever 
part of the system it is introduced, it quickly makes its appear- 
ance in the secretion of the salivary and buccal planda, the 
quantity of which secretion it slightly increases. It is to this 
fact of its continued presence in the mouth, that we must refer, 
I think, the special action of this salt, and not to any supposed 
yielding up of its Chlorine or its Oxygen — assumptions which 
are quite gratuitous, seeing that the Chlorate is not decomposed 
in the blood. 

• Dr. HnrUjF took Bve i;niiai of toilidn of PoUsaium in ■ large druogbt of witar. 
' tb«n IhorDugtalj rimed ibe noptb wilh [iucd utatsr. Id ten minDtes lbs imLC wii 
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The Pancreas secretes a -luid which resembles the Saliva, and probably 
much more of this than th ) salivary glands. Trae Sialagogues probably 
act on the Pancreas also, md may thus assist in the digestion both of 
starchy and fatty matters. When the Pancreas is diseased, and dige»- 
tion suffers from it, Sialagogues may still do good by causing an extra 
formation of Saliva, which may in some part supply the place of the pan- 
creatic fluid. 



Ord. II. Expectorants. 

This term, when taken in its widest sense, is applied to all 
medicines that cause the evacuation of mucus from the secreting 
surface of the respiratory tubes and cavities. They help the 
natural process of Expectoration. 

Many medicines are capable of acting indirectly as Expecto- 
rants. Anythin^^hich causes cough, as an irritant gas, will do 
it. So will anything that thins the mucus when thick and 
viscid, — e, g. the inspiration of the vapor of hot water. Special 
Sedatives, which control the function of the Vagus nerve, are 
particularly notable as indirect Expectorants. Such are Anti- 
mony and Ipecacuanha. By diminishing the morbid irritability 
of the pulmonary surface, they prevent the continued secretion 
of mucus. By allaying a spasm of the small bronchial tubes, 
and controlling the nervous sensation of want of breath, they 
may promote the evacuation of that which is already secreted. 

Opium and Stramonium, classed among Narcotics, depress 
the function of this nerve as well as the nervous forces gen- 
erally. So do other medicines similar to them. Opium in small 
doses allays irritability and diminishes apasm, and is then an 
indirect Expectorant; but in large doses it acts so powerfully 
as to render respiration diflScult and expectoration impopfsiblA. 
Its use therefore demands great caution. 

True Expectorants, — The action of Antimony and Ipecacu- 
anha upon the secretion of bronchial mucus is of so specific 
a character as to render it highly probable that these medicines 
add to their neurotic influence a true elirainative agency. We 
are as yet unable to decide wht^>ther or no they are ever secreted 
by these mucous glands, becau-^e not only is the analysis of the 
mucus a matter of difficulty, lut hitherto no investigation of 
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(lie matter lias been made. Sqnill also is probably an Elimina- 
tive Expectorant, 

Many of the true Expectomnta are volatile ami oiioi'oiia ia 
nature. All excreted aiibstntices have topaaa by an endoamotio 
process through a thin animal membriiiie. ji.id it ia necea-sary, 
before they can pass, that there should be on the other side of 
this membrane something which ia capable of dissolving them. 
Diuretica are soluble in water, and they pass through into a 
watery fluid. But these Expectorants, whether they pa?a through 
the mucous glands, or immediately through the thin wall of the 
lung-cell, are brought directly into contact with air. And in 
this air these volatile matters are soluble, and are carried away 
by it. 

This appears to be the reason why the Eliminatives which 
are volatile in nature tend particularly to acPon the two aeri- 
form secretions, — i. e. on that of the air-cella of the lungs, and 
on the common cutaneous transpiration. For though the glands 
of the mucous membrane of the lungs secrete mucus, yet the 
chief object of the terminal portion of that membrane is to ab- 
sorb and secrete the gaseous matters of the blood. The follow- 
ing are the chief volatile Expectorants the odora of which have 
been clearly detected in the breath of persons to whom they 
have been administered: — A,mmonia, Turpentine, Camphor, 
Alcohol, Ether, and the volatile oils of Onions, Fennel, A«a- 
fcBtida, Carraway, Cinnamon, and Anise.* 

These medicines, and others like them, are thus excreted by 
the air-cells, or mucous glands of the pulmonary surface, and 
while thus passing through they stimulate the latter to a right 
performance of their function, When, as in the case of Bron- 
chitis, the secretion of mucus ie increased in amount, or deterio- 
rated into a purulent matter, they may be of service by causing 
the healthy secretion to replace the diseased one. 
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Expectorants are very uncertain agents. The reason of t 
ie, that the pulmonary glands are not naturally intended to a 
B& emunctories, or dischargers of morbid matters from the fa 
and thue are leas prone to be excited by Eliminative medic 
than other glando whose proper ofSce ia one of general elji 
tion. And yet we find that the effete gases which should i 
creted by the bowels are aometiraes voided by the lungs in c 
of aggravated dyspepsia, causing tainted breath. Just s 
other adventitious elements of the blood, as these volatile medi- 
cines, be sometimes excreted by the pulmonary membrane. But 
they may often pass off by the skin or by the urine, and would 
not- then act upon the lungs at all. 

For the same reason that the lungs are not general emunclo- 
riefl, and cannot be made use of to produce a wholesale evacu- 
ation from the blood. Expectorants are of no use as general 
AntiphlogisticB. Ie thia they differ from the four remaining 
groups of Eliminatises. 

They are only employed in pulmonary disorders, where ^ 
desire to influence the amount of character of the raucous seen 
tion^ when the mucous membrane is inflamed or irriuted. 
old and chronic cases of Bronchitis the stimulant volati] 
Expectorants are the most applicable. Tartar Emetic aoi 
Ipecacuanha are appropriate in acute and inflammatoiy c 
because they exert a nauseating and depressing action. Tfte] 
are sometimes given in sufficient doses to act as Emetics; 1 
the act of vomiting mechanically assists the expulsion of mucul 
from the air-cells aud passages, by causing straining and com 
pressing of the lungs. 



Ord. III. Cathartics. 

Cathartics are medicines which tend to increase the aecretioa 
from the inner surface of the bowels, and promote the natural 
expulsion of the contents of the intestinal tube. Of thee 
operations the first only is an action of elimination, and t 
second is an accompaniment to it. The first can hardly take 
place without being followed by the second ; but in some few 
cases the second action alone may be produced. 
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The subject of the application of Purgative medicines 'a so 
extensive, that it is impossible for us now to inquire into it at any 
great lengtb. It should however be observed, that they are the 
moat powerful and the most useful of all ElimSnative medicines. 
The fiecea consist partly of the undigested matters of the food, 
and partly of a aecretion which is poured out of the inner surface 
of the bowels,* {Vide infra.) The majority of Cathartlca in- 
crease the secretion. Whatever notion we may adopt aa to its 
physiological purpose, it appears that we can act upon this in- 
testinal function with ease and certainty in the great majority of 
cases. The surfa<:e of the intestine, covered as it ia with a 
closely-packed glandular apparatus, forms in the aggregate the 
largest secreting organ in the body. From the measurements 
made by Meckel, it appears that it covers a space of 1400 square 
inches. By the administration of a medicine of the present 
groap, we are enabled to act upon this surface, producing simply 
an increase of the fsecal secretion, or causing, when the action ia 
violent, an outpouring even of the fluid part of the blood {in an 
altered state). When this secretion is stopped, we may cause it 
to reappear; wlien another secretion is repressed, we may be 
enabled to replace it by this ; ajid in the treatment of plethoric 
or inflammatory disorders, we find among Cathartics the simplest 
and readiest of antiphlogistic or evacuant medicines. For they 
possess these great advantages, — that they act with certainty, 
and produce a notable effect. 

All medicines which by a mere external action augment the 
secretion of the bowel, or promote its evacuatiou, must be re- 
■ garded as indirect Cathartics, for they do not operate on the 
. eliminative principle. An outward irritation of the raucoua 
membrane is sufficient to excite the peristaltic contraction of the 
bowel, and may even increase the secretion of,that mucous sur- 
fece by a reflex nervous action, in the same way that an irrita- 
tion of the mucous Uning of the mouth will cause the secretion 
of saliva. All substances which, after being taken into the 
stomach, ai-e not absorbed, which are thus pushed onwards 
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along the inner coat of the intestine, and by their mere accamu- 
latioQ excite its muscular contraction, must operate more or lew 
as indirect purgatives. Of sucli a nature are the ligneous 6 
of vegetables, — the bulky pulp of fruits, aa in Prunes, Tai 
rinds, and Cassia, — and the huiik of wheat iu brown bread/; 
all of which are known to act as laxatives. Very different frc 
these in the intensity of their action are the resinous Cathartii 
as Scammony and Gamboge, which, though capable of abaori 
tion, appear also to act in some cases by an external irritsti 
of the intestinal surface. They are also true Elirainatives, i 
they are known to become absorbed ; they may thus act in. 
double way, both directly and indirectly. { Vide p. 103.) 
small doses it is probable that they are simply Eliminatiw 
but when given in large doses they may add to that an irrita 
external action, and produce a very powerful or even dangers 
effect.* 

7V^le Cathartics. — These are very many in number. 
whatever part of the system they are introduced, their acUo&a 
the same. If one of them be injected in solution into the veitf 
or absorbed from the surface of the skin, it passes at length 1 
the intestinal canal, is excreted by the glands of the raucous 
surface, and causes purging by augmenting their natural S' 
tion. When given as a medicine, the Cathartic is first received 
into the stomach. It is capable of absorption, — whether it I 
soluble in watej, or in acid, or be of an oily or resinous natui 
— as was ascertained in the consideration of Proposition II. 
is absorbed ; and passes along in the circulation. But it ii 
natural to the blood, and cannot remain in it ; so that it ii 
length expelled by the oliminative force at the lower part of tl 
ir.teatinnl canal, at a part which \9 more nclivc in excretion than 
in absorption, though not very remote from the absorbent sur- 
face at which the remedy first entered. It is a common, ' 
erroneous notion, that Cathartics do good sirapiy by r 
irritating matters from the intestines. In most cases they a 

r Dugraliir parti of tho intm- 





tho/- 


tints; mil! oil-n do not art till they enH 


Tlho ll 




Tbii 


qmatl J forftotton or dinagvdad. 





reived 

■ ia^^H 

Ihan i 
I aiir- 
1, bu^l 



KLIUINATIVK3. — OHD, III. 



323 



Ejturge the blood. This action of Cnttartics by absorption and 
Mubaequent accretion is illustrated by tbe experimenta wliicb I 
KJiAve made on the operation of Sulphate of Magnesia — to be 
detailed in Cbaplor IV. We have m.iny proofs of the fact that 
■'Cathartics will act from the blood as well as from the bowels. 
■Solutions of Jalap, Gamboge, Ehubarb, and other audi sub- 
I stances, will produce purging if introduced into the blood at any 
BJ>art. Similarly, the fine dust diffused in the air from Hellebore 
I or Colocynth while pounded, has been absorbed by the pulmonic 
I membrane, and caused purging.* And Aubert finds that a 
laolution of Sulphate of Magnesia, when injected into the veins 
liof an animal, acts on the bowels. f 

Cathartics may be adva.nta^^ously dividod into three groups : 
i>J. Mercurials, which tend to increase all secretions; 2. Some 
Ireaina, oils, and acrid principles, which tend especially to the 
■ "bowels; and 3. Salines, when given in such amount that they 
Jcannot pass off by the kidneys. 

Mercurials, being also Cholagognea, are especially iisefid in 
lliilious habits. When given to act on the bowels, a Mercurial 
[is generally conjoined with another purgative, that it may not 
do damage in the system by remaining in the blood. 

In the second group the great majority of Cathartics are in- 
cluded. They vary very much in the intensity of their action. 
Some are mild, and may be administered in inflammations and 
fevers, or even in pregnancy, where a geutle action is required ; 
others are powerful and drastic, and may cause serious conges- 
Ltion, or even inflammation of tbe bowel. All the resins and 
rid principles are more or less heating, and should be adminis- 
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tered very carefully in febrile atatea of tlie system. Of the 
resins, Jalap b comparatively mild, and may be given to cliildreu 
■without risk ; Podophyllum and ila resin are active piirgau, but 
safe for adults; Scammooy, Colocynth, and Gamboge, are more 
drastic. Of the oils, Olive-oil ia merely laxative; Castor-oil 
may be given in all caeee without danger; but Crolon-oil is s 
dangerous hydragogue Caibartic. Of the medicines which owe 
their efficacy to acrid principles, there are some which are mild 
in operation, and whose principles are aqluble in water. Such 
are Ehnharb, Aloes, and Senna.* Senna is somewhat irritant. 
Aloes appears to act on the lower part of the intestine, and is 
therefore objectionable in cases of pregnancy or of uterine dis- 
order. Hellebore is a more powerful aoid, but is now seldom 
used. Eiaterium is the most pfttent purgative known. In casea 
of dropsy, when all other medicines have failed, one-twelflh of* 
grain of this substance has been known to produce a copious 
evacuation. 

Salines, i. e. salts of the alkaline and earthy metalg, are alt 
more or less purgative when given under certain conditions. 
Under other circumstances they may pass off from the body by 
the kidneys or the glands of the skin. The circumstances which 
determine the excretion of saline matters appear to be simple in 
nature. In the common condition of the body it is not possible 
for the secretion of the skin to be very largely increased, or 
rendered fluid. Suppose then a soluble saline, as the Sulphate 
of Soda or Magnesia, or Tartarized Soda, to have obtained entry 
Into the blood, it has the choice of being excreted by the kidneys 
or the bowels. The alternative appears to depend mainly upon 
the amonnt of the dose. A small quantity may pass in the 
urine, and will not produce purging. But a large quantity 
c-annot so pass ; it is excreted by the glands of the bowels, and 
acts as a Purgative. It has been supposed by some that a sahna 
•olntion proves Purgative or Diuretic according to the degree of 
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rite dilution only. This matter we have already considered at 

I Bome length ; and the reaaona which have induced me to arrive 
at a contrary conclusion have been detailed under the head of 
Propoaition II. (See also Chap. IV., Art. Sulphate of Mag- 
nesia.) 

I and its Carbonates are to be grouped along with 
Baline purgatives. They combine with the aeid of the stomach 
to form soluble Lactates, which are then absorbed. 

re hydragogue. Requiring water for their proper 
flolution, aod having further a great affinity for it, they couvey 
a large quantity of the aqueous part of the blood with tlieni 
throngh the glands of the bowels. When their action is very 
powerful, some of the aJbumen of the blood, in an altered state, 
may be purged away along with this. (It is the form of Albii- 
meo which Mialhe has named Albuminosc, which is precipiuted 
ty Tannin, but not by heat or mineral acids.) This may also 
take place with the drastic resinous Cathartics. But the latter 
are much more violent in their action, producing a degree of 

. griping and irritation which is dangerous in febrile cases, 

alines, on the contrary, are cooling, and mild in their operation. 

They are appropriate in inflammations, not only for this reason, 

bat because, while passing through the blood, they exert in it, 

'88 we have already seen, a mild action of an antiphlogistic 
nature. ( Vide page 202.) 

When the vegetable salts of the alkalies are given in diuretic 
doses, they are decomposed into carbonates while in the system. 
This does not appear to be the case when they are given in such 
quantity as to pass o£f quickly by the bowels. 

These various Cathartic medicines are affirmed to act on the 
eliminative principle : it follows then that they must themselves 
pass out of the body along with the secretion which is aug- 
mented by their action. It is natural that the fiEces should have 
been less examined than other secretions, The resins of Jalap, 
Scaramony, and other such substances, are affirmed to pass out 
along with them. From Rhubarb and Gamboge they derive a 
light-yellow color. Ol the passage of saline Purgatives we have 
long had an indirect proof; which is, that after their adminis- 
tration the amount of saline matter in the urine is not materially 
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increased. But lately Buchheim has discovered the sulphates 
of soda and magnesia in the faeces, after purging has been pro- 
duced by their administration. Castor-oil is seen in the evacu- 
ations, sometimes little altered, at other times in the form of a 
solid fatty substance. M. Lehmann has detected Mercury in the 
ffeces, whenever it was given as a Purgative, and whatever the 
color of the evacuation. Herrmann and Merklein have done 
the same. (See Lehmann a Physiolog, Chemiatry, vol. ii.) 
When combined with a sufficient amount of Opium, it neither 
acts as a Purgative, nor does it pass out by the bowels ; and it 
haa therefore in that case a better opportunity of exerting its 
operation in the blood. Buchheim, too, has prevented the action 
of saline purgatives by hindering their excretion by means of a 
dose of Morphia or Tannic acid. "We always find that when a 
Cathartic passes off iji some other way than by the glands of the 
bowels, it fails to produce purging. Thus a copious dilution 
with water may sometimes cause it to be excreted by the kid- 
neys, which are the natural emunctories of water. In some 
persons that are wont to perspire very freely it is difficult to pro- 
duce purging. The case related by Dr. Ward, of a woman with 
whom a dose of Castor-oil was seen to pass off by the skin, and 
invariably failed to act on the bowels, is an extreme infiatance of 
this kind. 

Of what use and intention, we may now venture to ask, is 
this intestinal function, the continual maintenance of which in 
a healthy condition is found to be so essential ? 

It was some time ago supposed by many that the faeces con- 
si.ited simply of those parts of the food which remained unab- 
.-oibed, and that all Purgative medicines alike acted by exciting 
the peristaltic motion of the bowels, and causing thus the ejec- 
tion of these undigested matters. Such an opinion is now rarely 
maintained. Although very^ little is known of the separate 
functions of the glands of the intestinal mucous membrane, yet 
it is generally supposed that the faecal matters consist in great 
])art of excrementitious substances( which are separated by their 
means from the blood. The excretion of faeces continues when 
no food is taken. It is known to go orr with starving men, and 
with patients in fever. Liebig argues for the secretion of the 
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r part of llie fseces, on tbe ground that they contain nitro- 
genous mattera, whereaa all the nitmgeaoua parts of the food 
should be absorbed for the purpose of nutrition. Thus these 
are probably the excreted products of changes in the ayBtem, 
which it is the province of the bowela to separate from the blood. 
(Anim. Chem., p. 144.) The odor of these matters is partly 
owing to sulphuretted hydrogen, or hydroaulphate of ammonia, 
both of which are the products of animal decomposition. On 
account of their presence a black color ia communicated to the 
fieces by the internal administration of the salts of Iron. 

It seems to me to be probable that the constituents of the 
living aa well aa of the dead body are constantly subjected to the 
control of chemical laws, and undergoing destruction and change. 
Some products of these changes in an early atage are eliminated 
in the urine; but in great part they go on to actual putrefac- 
tion. The resnlu of thia, which, are of an offensive character, 
are apparently discharged from the body through the follicles 
and glanda of the intestines. We find that this decomposition 
is promoted and accelerated by beat, in the same way as with 
dead animal matter. For this reason it appears that the natives 
of warm climates excrete a much larger quantity of faeces than 
the dwellers iu colder latitudes ; and they are also more subject 
to Dysentery, Diarrhcea, and Cholera, on account of the extra 
work thrown upon their inbeatinea. A similar explanation may 
perhaps be assigned to a curious fact noticed some time ago by 
Mr. Curling — viz., that acute ulceration of the duodenum is a 
frequent consequence of severe auperficial burns, A quantity of 
gangrenous or decompoaiog matter may in such a case be carried 
from the surface into the circulation. 

Thia blood- decomposition, which I suppose to he always 
going on, may be accelerated by the action of certain morbid 
poisons or processes. The secretion of the bowels is then in- 
creased, and by the excitement or over-wol-k a diseased con- 
dition of the intestinal surface may be established. In this 
way the diarrhcea and ulceration of the glands in Typhoid fever 
may be accounted for. The air of a diaaecting-room, the use 
of water contaminated with decomposing organic matter, or 
the neighborhood of a noxious sewer, is apt to bring on diar- 
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rhcea by exciting a putrefaction of the blood.* Severe bodily 
exercise, as a long walk, may cause it, by increasing the waste 
of tissue. We find that constipation is commonest in youth, 
when nutrition is most active ; and diarrhoea most frequent in 
old age, when waste and decay go on the fastest. 

When these decomposed matters, which should be excreted, 
are retained in the blood, as is the case in constipation, they . 
aflfect very injuriously both the brain and the system in general, 
causing torpidity of the one, and in the other favoring the pro- 
gress and development of every description of morbid action. 
It is by clearing such matters out of the blood, as well as by 
their antiphlogistic or evacuant action, that Cathartics become 
useful in so many diseases, and particularly in disorders of the 
brain. It would seem that the substances which should be 
eliminated by the bowels have, when retained in the blood, a 
peculiar action in the aggravation of disorders of this latter 
organ. Thus from very early times the exhibition of drastic 
purgatives, particularly Hellebore, has been strongly recom- 
mended in cases of mania. 

But there is scarcely any disorder in which there is not, in 
some way or another, a deranged condition of the intestinal 
function, and in which therefore the judicious employment of 
purgative medicines is not at some time necessary.f Either 
there is constipation, in which case there is a danger of the 
fseciil matters being retained in the blood ; or there is diarrhoea, 
which is probably due to an over-formation of these materials 
in the system, and an attempt of nature at their evacuation. 

* Sw Perelra On Food awrf Diet, pp. 89, 90. — M. Gaspard injected a quantitj of 
liquid, in which vegetable matter had been dooomposinf^, into the jugular vein of a 
dug. Soon after there were copious evacuations from the intestines of a highly foetid 
matter, mingled with blood. It has often been noticed that rotten eggs and putrid 
articles of food will cause purging in men. (v. Boerhaave, op. cit., p. 187-8.) 

t '* If our system of medicine were reduced to the blind employment of one single 
mode of treatment for all 'diseases, and we were left to choose between bleeding and 
purging, the indiscriminate adoption of the latter would be a far less evil than that of 
the former." — Requht. 

"The gastric method of treating disease, which con.<<ists in purifying the intestinal 
oanal and the abdominal system, has been a fundamental method of practice from the 
earliviit timed. It has lived through all the vicisKitudes of ages nnd theories, and it 
may be truly said that the intestinal cannl is in the great majority of oases the battle- 
field where the issue of the most important disorders is decided." — Huftland. 
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In each of these caaea Cathartics may be oecesaary. The first 
condition is the more obstinate of the two; the second, the 
more immediately dangerous. Some general indications for their 
treatment may be here alluded to. 

In the treatment of constipated habits it is better to keep up 
a constant and gentle action on the bowels than to give violent 
doaes occagionally, A condition of this sort may sometimes co- 
exist with coraparaiive health, and may then often be remedied 
by a slight alteration in diet, and the prescription of such kinds 
of food as are more relaxing in their nature than those hitherto 
taken. Dr. Hamilton, in bis work on Purgative Medicines, 
atatea that when they are given in constipation, he has found 
that they become more and more powerful, and may be taken in 
smaller and smaller doses the longer they are continued. This 
is probably the case with such as Castor-oil, Scammony, and 
Jalap, which are simply cathartic in their action. But others, 
such as Rhubarb and Aloes, contain a bitter and astringent 
matter along with the purgative principle, and, though they first 
act upon the bowels, tend for this reason in the second place to 
confine them. Thus while the former are best in cases of con- 
stipation, the latter are preferable in diarrhoea, and they supply 
us then with the very action which we require. 

There are two ways, apparently opposite and inconsistent, of 
treating a flux from the bowels. We may try to encourage it, 
by Purgatives ; or attempt to suppress it, by Astringents, Thus 
we may treat a common diarrhcea by Castor-oil, or by Sulphuric 
Acid. In dysentery we may give Calomel, or Catechu. Even 
in Cholera some recommend Opium, while others have employed 
Caatior-oil, and Croton-oil. In the most obvious case, i. e. in 
simple diarrhcea, it is apparent that both plans are appropriate, 
but at different periods of the disorder. The symptom depends 
upon the fact of something being formed in the blood which 
ought to be excreted from it. Probably it is an excess of that 
material which is ordinarily excreted by the bowels. Its passage 
out by a natural eflbrt causes at first a simple increase of the 
usual evacuation. It is at this time that we should give a 
Purgative, to favor the natural excretion, and thus, if possible, 
to put an end to the disturbance. But sometimes it fails to do 
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SO. The raaltera to be excreted are irritating, and such an cx-]_ 
cit«meiit may bo caused in the glands by their passage out, than 
even after this necessary aecretion an iuordinale and unnaturfil 
fliii may be maintained. When the symptom is thus iuvet«rat^l 
and reiusea to yield to a brisk Cathartic, it ia advisable to reaortl 
to AstriiigeniB, in order to put a speedy slop to the too copioDi 
secretion. To do this in the first instance would have beeaj 
wrong, except in special instances, — as in the diarrhoea which ia| 
Bald to be the forerunner of cholera, when Astringents (ai 
Sulphuric Acid) are often used from the first.* 

Diarrhflea. or a flux from the bowels, if nevertlieless almott fts Diacl) ' 

uniet the iu&uence of purgative medioines as the upposite disorder oToon- 
BtiputioQ. Al tlie oulsetof the disorder thure is in almost nil cases a demuid 
for the restoration of the haallhy prooess of secreliuu. Tliua the diarrhtea 
of aummer it (he dlroet result of the heat of the atmuspli ere. which hattens 
the deuonipnsiticin of the iinimnl fluids and textures, and throws addilional 
work ou the bowels. Diarrhcea caused by malaria, by renal disease, bj 
di'iiikiDg putresaent water, eating putrid or uowboleaorae fuud, or unripe 
fruits, is ia each case the direct result of a large amount of material in th« 
system which must be eicrel«d by the intestinal eanal. Tlie way tu euro 
this diarrhosa is to favor the attempt which nature makes tu set maUftra 
rigliC. This may be done best by a simple non-irritant purge, as rhubarb 
or castor-oil. When «uoh remedies have been tried and have failed, it will 
be time to givealuual stimulant, one of thearomatios whiuh bare the power 
of arresting fluxes, — or to make use of an abturbent, such as ohalk or c.bai^ 
coal, — or an agent wbiuh cheeks secretion, as Tannic Acid, Sulphuric Acid, 
Auutate of Lead, or Opium. But. as a general rule, moce harm is done tty 
abruptly checking diorrhiEa than by atlowlDj; it to continue until it ceases 
of itself. 

Ia Dysentery, whore the working of a malarious poison has caused ulcera- 
tion of the glands of the large iutestiue, with liffimorrhnges. and mucous 
discbarges scanty but frequent, there is frequently an abxence of all healthy 
action of the bowels. Castor^ii! may assist in restoring a right stale of 
things. Mercury in the form of gray powder, is, I think, an admiraMe 
remedy. (It may often be combined, with much advantage, with an equal 
part of compound Ipecacuanha powder.) 

Because diurrh(ea is under the inftuence of purgative mediotnes, it has 



• In ■ cMfl of DUrrhoca io whioh the dejuotinnB wora a 
eonaiderslilc sniguut nF surbrmstsa itnd uetalH of the Siad nlksli 
snub ■ sue aa Mid wnuld abrioual; ba Qf service in Dsatmllilng 
UDit;. — Joxri. dt Cliimit Mid., Dm., IBM. 



iood hj BrncDimul. ■ 
, teudensj to allta- 



ELIMINATIVEg.— OBD, 1 



[I. 331 

been proposed to relj upon them in the treatment of Asiatic Cliolern. Dr. 
OftOTge Johnson hns thus used Cikitoivoil io the treatment of this terrible 
disorder. Calomel in purgative doses, Crotun-oil and otiier Cathartics, bnvu 
been given by ntbers. In 1866 this prinuiple of treatment va,» fair); and 
patiently tiied by a. large number uf physiuiaua, but with no bvttcr suuues 
than other pretended plans of cure. It is do duubl true thut the ciUliqiin 
tivB purging of cholera depends upon the eiisteuco of something whioh has 
to be eliminated from the blood ; but this need of elimination is not tlie 
BsMnce of the disease, any more thnn it is of Typhoid or Gastric Feyer. 
Caatur^il will not cure these disorders, nor will it cure Cbalerii. No ' 
purgative medicine cau hure power to arrest this wholesale transform at ioa 
of the blond into "rice-water" discharges. The contrary is the cilhq w 
diarrhflea of the ordinary kind. It only needs the setting-up of a beutthy 
eliminative process. It is this erronciiua parallel between Cholera a 
Diarrbcea which has 1e<l physicians into this error. Cholera is a diseoHe 
ptr ac, and only accidentally oounectcd with diarrheen, I am inclined to 
think that the ■'premonitory diiirrh(ea"so much spoken of is iu many en 
imaginikry, in others greatly exaggerated, — that the coses of this affeutiim 
which are cured are mere ordinary diarrhoeas occurring during an epiden 
of Cholera. Cholera is an epidemic disorder, produced by a specific poison 
which may he {^rried in water, and is contagious, probably, through the 
medium of water thus contaminated. It is a disorder which ruus a certain 
course, and goes ihrou^h several stages if the patient lives h>ng enough. 
It produces a remarkable depression of the nervous system, sometimes 
altogether dinccm&cated from the bowel aifecliun. This, and the arrested 
oxidation of the blood, and the suppression of urine, are syniplums quite aa 
dangerous to the patient as the alvioe flux. If we cannot cure Cholera by 
elimiuatives, neither, as it seemn to me, can we hope to cure it by aatrin- 
gents. It is time that wo had left off talking of cures for Cholera. When 
a patient has taken Scarlatina or Small-pox, we know thut the dlscusciniist 
run its courne, and that we cannot arrest it. It is the same with Cholera. 
We can only treat syinptoms, we cannot oheuk the disease, which must go 
on to the eiid like so many other morbid fermentations. 

If I have any hope left of our power to control this intractable and fatal 
afli-ction, I End it in the possibility which has suggested itself to myself 
and Other«. thai. Cholera may beloi.g to ibe group of malarious diseasei. I 
regret that the fact that my hospital duties have been confined to West-end 
districts has pTevetiii- 1 me from making trial of the efficacy of Quina and 
Arsenic in the partial epidemic of 1806 in London, 

Calliarais is in a manner complementary to the other secre- i 
tiouB, (!B|>ecially of sweat and urine. It supplies their place wlieo 
deficient, and is lessened when tliey are in excess. Excessive 
Bweating will render an action on the howels leas easy. When 
cooBtitutional, the intestinal flux may be promoted by the nsa 



832 ACTION OF MEDICINES. 

of cold baths. A cathartic diminishes sweating ; a diaphoretic 
often counteracts catharsis. The same is the^case with the urine. 
When this is deficient, as in Bright's disease, a diarrhoea comes 
on, as the effort of nature towards a cure. By the employment 
of purgatives we can best stave off the dropsy, which in this 
case is to be apprehended. Dr. Richardson relates, in the** Phi- 
losophical Transactions " (vol. xxviii. p. 167), a remarkable case 
of a boy who lived to seventeen years of age without any secre- 
tion of urine, the deficiency being supplied by a constant diar- 
rhoea. 

In some febrile and plethoric cases it is difiicult to obtain the 
full action of a Purgative. This is because the absorption of the 
medicine is prevented by the pressure on the vascular system, 
and without this absorption the proper action of the Purgative 
cannot take place, for it has no opportunity of passing out of the 
blood through the glands of the bowels. In such instances it is 
well to combine the Cathartic with a small dose of Tartar Emetic 
or Ipecacuanha, which by its nauseant operation may diminish 
the vascular pressure, and thus favor the necessary absorption. 
The action of a Cathartic itself favors absorption, by draining 
away the fluid part of the blood, and so diminishing the tense- 
ness of the vessels. 



Ord. IV. Cholagogues. 

Medicines which are thought to stimulate the action of the 
liver, and to promote the excretion of bile, are called Chola- 
gogues. 

The Bile is a viscid fluid of sp. gravity 1020, having an alka- 
line reaction, containing in solution a sort of soap, formed by 
the union of soda with two peculiar organic acids, a yellowish- 
green coloring matter, some fatty compounds, and a crystalline 
principle (Taurine). 

There is no doubt that the function of the liver, regarded 
simply as a gland, is of great importance in the animal economy. 
We know that certain matters are excreted from the system by 
that organ, which, when allowed to remain in the blood, as in 
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the case of jaundice, are found to be hurtftil. Also it appears 
that certain other parts of the bile are secreted or formed by 
the name gland, for the purjioHe of being reabsorbed into the 
blood from the intestine, and that they serve some useful purpose 
in the proceaaea which go on ia the circulation. (Vide p. 159.) 

A disorder of the liver by itself, i. e. unassociated with dis- 
eases of other organs, is comparatively uncommon, A failure 
in the secretion of bile is evidenced more or leaa by the well- 
known icteric symptoms. Jaundice is often caused by an 
obstruction in the hepatic ducta. In such casea it ia worse 
than useless to urge the liver to an extra formation of a secre- 
tion which can find no outlet. But other casea, in which the 
discoloration of the skin is in general incomplete, may be due 
to torpidity, congestion, or chronic inflammation of the organ. 
In such instances Cholagognes may be cautlonaly used ; but 
when there is acute inflammation they may do harm ; and when 
there is a probability of structural change in the liver, they may 
be useless. 

The great majority of intestinal diseases, as also of chronic 
blood -disorders, are associated with a torpidity or derangement 
of the function of the liver. We find this to be the case with 
diarrhcea and constipation, with dysentery and cholera ; as well 
as with ague, and remittents, — gout, and rheumatism, — phthisis, 
and scrofula. In all of these diseases it is of great importance 
to attend to the state of the liver. I have already stated that 
Quina and other Tonics are of very particular use in such casea 
of disorder of the hepatic functions, and have attempted to 
discover some explanation of this fact (p. 164). But we are at 
present concerned with medicines which tend immediately to 
increase the secretion of bile. They are more or leas applicable 
in all the disorders which have just been enumerated. All 
Cathartic medicines act aa indirect Cholagoguea, This is 
particularly the case with the drastic purgatives. There appears 
to be a vital connection between the action of the intestinal 
canal and that of the liver, so that any process going on in the 
one will excite the function of the other. Thus the bile ia 
poured out during the process of digestion ; and the peristaltic 
motion and extra secretion produced in the bowel by the action 
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of a purge, causes likewise a sympathetic formation and excretion 
of bile. It is supposed by some that this result is due to an 
irritation of the orifice of the hepatic duct in the duodenum, 
produced bj^ the purgative medicine. We must either suppose 
the stimulus of the food, which produces the same effect, to 
operate in the same way, — or reject such an explanation as 
superfluous, which appears to me the better alternative. For it 
is probable that the action of a Purgative is not at all exerted 
in the duodenum, but that it is actually absorbed there, and 
works out its operation in the lower part of the small and in the 
large intestine. 

True Cholagogues. — We are not well informed as to the exact 
number of medicines which pass out into the secretion of bile, 
and act thus on the true eliminative. plan. But there is no 
medicine which is of such great and universal utility in all liver 
diseases as Mercury, — in its various forms. Mercurials increase 
more or less all secretions ; and even if we had no direct proof 
of their action on the liver, we might almost have affirmed that 
they especially increased the secretion of bile, from the obvious 
way in which bilious symptoms yield to their action, and frona 
the green color of the faeces produced by Calomel. But we 
have still more direct proofs of this. Although Simon found 
that the normal faeces contained little, if any, biliary matter, he 
discovered them 21*4 per cent, of the organic principles of bile 
after the operation of a large dose of Calomel. More recently 
M. Buchheim has made some careful experiments on a dog. 
Having given it Mercury, he cut down upon the hepatic duct, 
observed and collected the secretion, and subsequently analyzed 
it. He found that the bile was increased, and that Mercury was 
contained in it. ( Vide p. 308.) An abundant vomiting of bilious 
matter is enumerated by Orfila among the symptoms of poison- 
ing by corrosive sublimate.* (See Chap. IV., Art. Mercury.) 

Probably Manganese should occupy the next place to Mer- 

* Per roHtrat Mosler in Germany — in England, Inman, Thudiohnm, Scott, and 
others, deny that Meroury is excreted in the bile, and state that it diminishes instead 
of increasing that secretion. 

Dr. llarley {On Jaundice, 1863) argues that Mercury may be nsefbl, not as directly 
ftimulating the secretion of bile, but as an antiphlogistic diminishing the congestion 
of the liveri which hinders that secretion. 
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cury as a Cholagogue. Gmelin found ttat an estraordinary 
secretion of bile was produced in aniraals to which the Sulphate 
was adminiBtered. (Treatise on the Action of Baryles, 1824.) 
This sail is also a puryative. Certain other purgative medirinea 
are popularly, and perhaps correctly, esteemed as specific Cho- 
lagoguee. These are Rhubarb and Aloes, Taraxacum is also 
thought to n^t upOD the liver. But of the true eliminativa 
action of these medicines we have no proof. 

It is probable that Alkalies, and Fatty matters, may act in 
certain cases as true Cbolagogues, for they are both contained in 
the natural secretion of bile, and therefore likely to pass into it, 
Boerhaave recommended for the purpose of acting on the liver, . 
Boaps, "saponaceous herbs," and sweet fruits. The latter con- 
tain neutral salts which are changed into alkaline carbonates in 
the blood. 

In many cases of debility, and even of Scrofula, small doses 
of Mercury may act efficiently as tonics, by Btiraulating the 
function of the liver, which in such instances ia generally 
deranged. 

Obd. V. Diaphoretics. 

These are medicines which tend to promote the secretion and 
exhalation from the surface of the skin. The function of the 
skin is scarcely less important to life and health than that of the 
bowels or the kidneys. Of tho matters which are given off from 
the surface of the body there are three kinds. Water in tha 
state of insensible vapor, and volatile matters,* are continually 
exhaling from the skin at all points, and pass unnoticed into the 
atmosphere around. The liquid sweat, which in the ordinary 
Etate of the body is only given off in sufficient amount to prevent 
the skin from becoming over-dry, is secreted by the sudoriferous 
glands, whose ducts terminate in large numbers on the surface 
ab every part.t Tiiem is in the third place an oily material 

• Amimf thesE ia CarhonnU of AtnmoDift. Tb» ralnlUe ttM una diKDitrtd Id 
tb« aHeitt b; Tnuhenlnt in tbx Berealienth asnlarj. 

t Tbe dimaity of Ibia liquid ii lesy varluui. It audtslna frn Lnctii aold, alfO 
AoaCio knd BiitjHo ndda, tnlti n( th«B with AmrDonic and Ui? dieA Atktliea, apd 
ChlDridr of Bodium. H. Fhtc brta fuund Cnw in it, bat uut Cubunste of 
jUnmimla. (AnMr- Qim. it Mid., S'oij, libt.) 
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formed for a similar purpose by the sebaceous glands, which are 
widely distributed, but fewer in number than the last. Diapho- 
retics seem to increase only the first two kinds, viz., the aeriform 
transpiration, and the liquid sweat; and they act upon these in 
a varying proportion. In the consideration of this order we 
have not only to bear in mind the distinction between these two 
kinds of diaphoresis, but to note further the important relations 
existing between the action of these medicines and the state of 
the atmosphere, the condition of the body, and amount of other 
Sf.cretions. 

In all relaxed conditions of the general system, the amount of 
the perspiration is apt to be increased. This is especially evident 
in the weakness which follows a paroxysm of simple fever. The 
force of the heart is weakened, the tone of the capillaries im- 
paired, — and by these conditic/is absorption is favored, and the 
amount of fluid in the blood increased. At the same time the 
muscular system is relaxed, and the sudoriferous ducts being 
thrown open by the diminished contraction of the involuntary 
fibre that surrounds them, the excretion of the sweat is favored, 
and the watery parts of the blood are poured out through the 
skin. This general relaxation proceeds and follows the act of 
vomiting, as induced by a dose of Tartar Emetic or Ipecacuanha. 
Thus these medicines act indirectly as Diaphoretics, when given 
in emetic doses. 

True Diaphoretics, — The following groups of medicines may 
be briefly noticed as tending to act as Eliminatives on the 
glands of the skin. Five divisions may be made: — 1. Salines 
and diluents, under certain conditions; 2. Volatile substances 
which are soluble in air, as Ammonia, volatile oils, and 
Alcohol ; 3. Certain acrid matters, as Guaiacum ; 4. Certain 
Narcotics, as Opium and Camphor; 5. Antimony, Mercury, 
and Sulphur. 

These Diaphoretics are all iiTore or less uncertain in their 
action, as we have seen to be the case with Expectorants. There 
are two causes of this uncertainty. In the first place, the secre- 
tion of sweat, like that of the lungs, cannot be considered as a 
common emunctory. There are hardly any solid matters in it 
which are not also contained in the urine, and commonly excreted 
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by tte kidneys. It is only in special cases, or when there is a 
fault in the normal formation of urine, that the skin is called 
upon to eliminate materials from the blood 

In the second place, there are certain atmoapheric and other 
conditions which promote the secretion of sweat, and certain 
others of an opposite nature which tend to retard »it, and to 
divert into another channel the aqueous materials which should ■ 
pass into it. With regard to the state of the atmosphere, 
warmth favors diaphoresis, cold repels it. Warm dry air, 
especially when iu motion, promotes the aeriform transpiration, 
by favoring evaporation. Moist air, which hinders evaporation, 
promotes liquid sweating. Very active exercise, with the surface 
warmly clad, produces liquid perspiration. Moderate exercise, 
with a cool surface, favors diuresis. The recumbent posture, 
and sleep, promote diaphoresis; the erect posture, and wako- 
fulneaa, diuresis. Thus when it is required to produce sweating, 
the patient is ordered to lie in bed, to be covered warmly, and 
to com[>ose himself to sleep. Anything which keeps the surface 
of the skin unnaturally warm, as a hoi-air or hot-vapor bath, — 
or thick flannel clothing, which ia a non-conductor of heat, — 
tends powerfully to cause diaphoresis. So does friction, which 
atimalates and dilates the external capillaries. 

So far the conditions of sweating and of diuresis are nearly 
opposite. But this is not the case with the medicines which 
aje used to cause them. 

Diluents, and salines soluble in water, form the first group of 
true Diaphoretics. Water promotes alike the function of the 
skin and of the kidneys ; and it is only by a regulation of the 
circumstances mentioned above that it can be diverted from the 
latter towards the former. Diluent drinks are indispensable 
adjuncts to a Diaphoretic regimen. Salines also tend naturally 
to pass off in Uie urine, when in small doses ; but when in large 
amount, by the bowels. A saline, being soluble in water, 
cannot pass out except into a lluid secretion ; so that a saline 
Diaphoretic should be given in a moderate dose, and to secure 
its action the skin should be kept covered and warm, and the 
patient in the recumbent posture. The medicine will then pass 
off into the liquid sweat, as it otherwise would have passed into 
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the urine. The alkaline Acetates, Citrates, and Tartrates, are 
especially applicable as diaphoretics in cases where there is 
likely to be an irritating state of the perspiration, as in Rheu- 
matic fever. Gout, and some skin-diseases. For, as they are 
converted into alkalies in the blood, and may thus pass into the 
cutaneous secretion, tliey would be able to counteract any excess 
of acid contained in it. 

Volatile Diaphoretics may increase the cutaneous transpira- 
tion, and pass off by the skin, without the production of sensible 
liquid sweating. For being soluble in air, and capable of being 
carried away by it, they therefore tend especially to the two 
aeriform secretions, i, e. those of the lungs and of the cutaneous 
surface. {Vide pp. 312, 318.) Ammonia and its various salts 
are very useful as Diaphoretics. Volatile oils are less energetic, 
for they often pass off with such ease as not sensibly to increase 
the secretion of the skin. 

Some acrid matters, as Guaiacum, Mezereon, and Senega, 
appear to act- specifically on the function of the skin. So also 
do certain Narcotics, among which Opium is conspicuous as the 
most certain Diaphoretic that we possess, though its other 
operations prevent it from being applicable in all cases. 

Antimony, Mercury, and Sulphur are medicines which appear 
to a greater or less degree to increase all the secretions in the 
body. When given in the insoluble form, they are reduced by 
the system to a soluble state. When Tartar Emetic is given in 
small doses, its only apparent action is slightly to increase the 
perspiration. It is probable that it then passes out through the 
glands of the skin. When given in Emetic doses, it may 
produce sweating indirectly, as mentioned above. Iodine, 
which also increases secretion generally, acts sometimes as a 
Diaphoretic. 

Many volatile oils have been detected by their odor in -the 
perspiiaiion, as those of Garlic, Onion, Assafoetida,* Musk, and 
Copaiba. Mercury, Sulphur, and Iodine, have been detected 
chemically in it. It has happened, when a course of Mercury 
has followed the administration of Sulphur, that parts of the 

* Trousseau and Pidouz. Traiti de TlUrapeutiqu€, pp. 12, IS. 
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skin have turned black, from the formation of Suiphuret of 
Mercury. So it is proved of many of these Diaplioretics, *and 
thus rendered highly probable of the rest, that they arc true 
Eliminatives, being themselves excreted by the giniids which 
they excite to action. 

• When copious diaphoresis has been excited, care should be 
taken that it be allowed to subside gradually, or the conse- 
quences may be hurtful. It may be remarked that cleanliness 
of the surface, by which the sudoriferous ducts are kept open 
and healthy, is highly important to the proper function of the 
skin. 

Diaphoretics are useful in various disorders. In what is called 
a cold, when the function of the skin has been suddenly inter- 
fered with, and the vaporous transpiration is all thrown upon 
the lungs, producing irritation or inflammation of the respiratory 
mucous surface, Diaphoretics are generally required. In Fevers, 
and some other disorders, as Gout and Rheumatism,* which 
are apt to improve or to pass oS* with an increase of perspi- 
ration, and in which it often seems likely that some morbid 
materials may be eliminated by this channel, the same medicines 
are constantly necessary. This natural determination of exan- 
thematous and other disorders is perhaps not sufficiently regarded 
by modern physicians. The chief treatment of fevers among 
practitioners of a century since consisted in copious and frequent 
sweating. Their successors, in recommending light clothing and 
cool apartments,! and thus discouraging the function of the 
skin, have gone to the opposite extreme. There can be no 
doubt that the old plan met with a very fair amount of success, 
especially when we take into account the concurrent practice of 
bloodletting and other acknowledged errors of trentment. And 
I believe that in these disorders we may often do great good by 
stimulating the secretion of the skin with warm clothing and 
efficient doses of saline or antimonial diaphoretics. We may 

* Dr. Chambers finds that ''blanketing" his patients (t. «. promoting diaphoresis) 
does more than internal remedies in preventing inflammation oif the heart in Rhea- 
matic fever. 

t This was flrst advised by Sydenham, but It was yery long before the praotioe waa 
really adopted. 
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' thus produce an artificial crisis, and hasten the termination of a 
dangerous disorder. 

When another secretion is unduly copious, an increase in the 
sweat may cause it to diminish. Thus in some cases of diarrhoea, 
and still more in diabetes, Diaphoretics are appropriate. In 
contrary conditions, as when the formation of urine is unnatu- 
rally small, on account of granular degeneration of the kidney, 
it is again important to stimulate the secretion of the skin, that 
it may, if possible, be able to replace the other. ( Vide p. 314.) 



Ord. VI. Diuretics. 

These are medicines which tend to increase the secretion of 
urine. 

By means of the kidneys a large amount of aqueous material 
is every day separated from the blood, and excreted. This 
water is in the first instance absorbed by the surface of the 
stomach and intestine. The causes which demand its excretion 
are twofold. In the first place, it is necessary that the blood 
should be kept down to its normal standard as regards water, 
and that the surplus fluid which is daily added to it should be 
removed. Secondly, this water is required in the urine as a 
vehicle, to hold in solution there certain soluble matters which 
are continually forming in the blood, or being received into it, 
but which have to be excreted from it by means of the kidneys. 
These matters comprehend a variety of salts, — and a number of 
nitrogenous substances, of which the best known are urea and 
uric acid. These^ last are formed in the blood by the gradual 
decomposition or change of the animal tissues through which it 
flows. When retained in the circulation, on account of a failure 
of the function of the kidneys, they act as poisons. 

The kidneys are the chief emunctories of water ; and mineral 
substances which are soluble in water tend for this reason to 
pass out into the urine. Many of these, as the salts of Iron, 
Silver, Lead, and Copper,* are Astringents, and tend to diminish 

* According to Flandin and Danger, this metal pasaei into the urine with the 
greatest diffionltj. ( (^mptet Rend\u, July, 1843.) 
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rather than to increase the amount of urine. But the urine is 
«o necessary and so constant a secretion, that it is very difficult 
tc diminish it in quantity. Saline medicines act as Diuretics 
under certain conditions. So also do acids and alkalies, and 
many vegetable substances, which will be presently spoken of. 

The soluble substances which thus pass off in the urine, and 
act as- Diuretics, are many in number, but they are all uncertain 
in action, for several reasons. The amount of the urine depends 
very much on the quantity of water taken into the stomach, or 
absorbed from the atmosphere through the skin ; so that when 
there is not a sufficient quantity of water in the system, it is 
impossible for more urine to be formed. This necessary absorp- 
tion of water depends again upon the pressure of the circulation ; 
when this is too great it cannot go on, and the urine is dimin- 
ished. A large increase in any other of the secretions, as that 
of the bowels, — but particularly of the skin, as in warm dry 
weather, — hinders diuresis. The secretion of the urine is 
favored by those conditions which repress the perspiration ; as 
by coldness of the surface, light clothing, a cold and damp Con- 
dition of the atmosphere, and the erect posture. In the fourth 
place, the urine is diminished by causes which impede the cir- 
culation, as by congestion of the kidney or liver, — or of the 
whole venous system, on account of obstruction in the heart, — 
conditions which produce dropsy. 

Those medicines act as indirect Diuretics, which, by favor- 
ing the removal of one of these hindering causes, tend to allow 
the secretion of urine to go on as in health. The powerful 
action of the heart in fevers and inflammations causes such a 
pressure on the vessels as to retard absorption, and thus hinders 
diuresis. A hard bounding pulse and hot skin favor sweating 
more than diuresis, though they often diminish both of these 
secretions. Both are assisted by a relaxed stat^ of the circula- 
tion, which favors the absorption of fluids. Thus venesection, 
purging. Antimony, or anything that diminishes a febrile 
reaction, will help diuresis in such cases. In cases of con- 
gestion on account of cardiac disease, Digitalis, which, by 
powerfully weakening the force of the heart, both diminishes 
congestion and favors absorption, is a most efficient promoter 
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of the natural function of the kidneys.* When the portal 
circulation is the seat of the obstruction, a mercurial, such as 
blue-pill, which especially acts on the liver, will be a most 
desirable adjunct to the other remedies employed. Tobacco 
and Lobelia, like Digitalis, promote diuresis by diminishing the 
force of the heart. 

True Diuretics. — Though all true Diuretics pass into the 
urine, the converse of this, i. e, that all matters which pass into- 
the urine are Diuretic, is not always true. Thus the astringent 
minerA,l salts pass frequently out of the system in the urine, but 
seldom aflfect its amount in either way. And for the reasons 
already enumerated, it is often impossible, even by the most 
powerful medicines of this order, to increase the urine b^yond 
a certain amount. 

Diuretics may be somewhat loosely arranged in four groups : 
1. Water, and soluble mineral substances, i. e. acids, alkalies, 
and salines under certain conditions ; 2. Acrid matters of various 
kinds; 3. Alcoholic and ethereal liquids; 4. The minerals 
which increase all secretions. 

Diluents promote the secretions of the skin and kidneys. A 
certain quantity of water must be given with every diuretic 
dose, and the larger the quantity the greater will be the effect 
produced. In the case of a Diaphoretic, this is all that is 
required. But as Diuretics are generally given, as in dropsies, 
for the purpose of eliminating fluid out of the system, this 
object would be clearly defeated by the introduction of a large 
quantity of water into the system. This therefore should be 
avoided. The free acids, both mineral and vegetable, with 
the exception of Sulphuric acid {vide p. 297), pass into the 
urine, and act as Diuretics. So also do the mineral alkalies. 
As these medicines have important agencies in the blood, and 
tend further, by altering the reaction of the urine, to produce 
in it deposits of different kinds {vide p. 172), they cannot always 
be safely employed for this purpose. Salines are more appro- 

* Dr. ChriKtison found that a strong infusion of Digitalis applied to the abdomen 
extornnlly in a case of Ascites, produced snoh an elimination of fluid from the kidneys 
that the dropsy was cured. In addition to its action on the heart, Digitalis is prob- 
ably a true Diuretic. 
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priate, They should not be given in large doaea, for they will 
then act upon the boweb. The dose should be small, and 
moderately diluted with water. To prevent it from acting upon 
the skin, the conditions which favor diaphoresis should he, if 
possible, avoided. The subject of the action of saline medicines, 
and the effect of dilution upon this action, has been already 
considered {p. 75). ^ 

When an alkali as well »a an eliminative ia required by the 
nature of the case, auch a medicine aa Acetate of Potash ia often 
preferable to a free alkali. It has been found very useful in 
Skin-diseaBes by Dr. Easton, and in Rheumatism by Dr. Golding 
Bird. In both cases, as a diaphoretic, it may correct an acid 
Rtate of the perspiration, being excreted as an alkali ; in Rhen- 
matiam, acting aa a diuretic, it may counteract acidity of the 
urine. 

The acrid Diuretics are perhaps the moat powerful medicines 
in the order. One of them, Cantharides, ia an animal product.* 
Some contain or consist of volatile oils : as Juniper, Turpentine, 
Cajuput, Copaiba, Horseradish. These volatile oila may act 
upon the skin instead of the kidneys, under the conditions which 
are mentioned above aa favoring diaphoreais. Others of ihig 
group contain pecuhar vegetable principles: as Broom, Chiraa- 
phila, Taraxacum, Colchicum, Digitalis, and Squill. 

Alcohol, Ether, and Nitric ether, act powerfully botn on the 
kidneys and on the skin. Wine, which further contains certain 
volatile oils, and sometimes a vegetable acid, acta on the kidneys 
when drunk in any quantity. The diuretic effect of these 
liquids ia, ss in the case of aalinea, greater when the surface ia 
cold, and leas when it ia warm and covered. 

Mercury, Antimony, and Iodine, which increase, more or leae, 
all the animal aeeretions, act, among others, upon the secretion 
of urine. Iodine particularly ia said to be diuretic. In cases of 
Lead -poisoning, the Iodide of Potassium ia thought to have a 
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special action. It seems to carry off into the urine the lead that 
is retained in the system, by forming a soluble double salt with 
the insoluble Chloride of Lead. Mercury and Antimony are 
most eflScacious as indirect agents ; the former by stimulating 
the function of the liver when impaired, the other by diminish- 
ing the pressure on the vessels in febrile cases. 

A large number of Diuretics are thgnselves secreted by the 
kidneys, and have been proved to pass out into the urine. A 
great many have been detected in the urine by different chemists, 
especially by M. Wohler. The Carbonate, Nitrate, and Chlorate 
of Potash, and the Iodide of Potassium, have been found there. 
So also have the mineral acids — the vegetable acids — Magnesia 
— Mercury,* in combination — and Iodine, in the form of Hydri- 
odic acid. Among vegetables, the principles of Chimaphila and 
Uva Ursi — the oils of Turpentine and Juniper, somewhat 
altered in nature — the oil and resin of Copaiba — and the acrid 
principle of Cubebs, all pass into it.f An animal product. Urea, 
a constituent of the natural urine, which may be artificially pro- 
duced, is an admirable diuretic. Other substances, which are 
not diuretic, but astringent, have been found in the urine; as 
Alum, Lead, and the Morphia and Meconic acid of Opium 

When a powerful Diuretic is given in too large a dose, it may 
cause a degree of action sufficient to produce congestion of the 
kidney, and so defeat the object for which it was intended. For 
congestion of a gland is invariably followed by a diminution or 
stoppage of its secretion. So large a dose of Turpentine or 
Cantharides may cause a dangerous attack of strangury, or 
even a total suppression of the urine for a time. ( Vide p. 304.) 

It can hardly be said that Diuretics are of very extensive ap- 
plication in the treatment of disease, or that they are medicines 
which can ever be much relied upon. . For not only are the 
remedies themselves uncertain in action, but it happens also that 

* It has been asserted bj Dr. Mamij that it is impossible for Mercury to pass off in 
the urine, on account of the Phosphoric acid contained in thnt secretion, which would 
precipitate the metal. But Phosphoric acid is also contained in the blood : and Mer- 
cury has been discovered in the urine. 

f The piK<sage of the resins and balsams into the urine was noticed by Boerbaare. 
He stated also that Cassia fistula in a small dose turns it greeii ; in a jrrcater quantity, 
broton; and in still greater, bhtcl: (Op. cit.. p. 239.) 
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the disorders in whicli they are most required are of a pcouliarly 
obatinate nature. 

There are two chief actions for which Diuretics may be 
required. They may be used : (1) To eliminate solid materials 
from the blood ; (2) To promote absorption, by diminishing the 
amount of fluid in the blood. It is eaBier to employ the first 
than to exert the Becond.of these operations. 

When there ie habitually a deposit in the urine, of lithates, 
or phosphates, or other solid matters, the simpleat mode of ob- 
taining a solution of this deposit, and thus preventing dangerous 
consequences, is to increase the amount of the fluid part of the 
secretion. Water is the best medicine for this purpose, and all 
Diuretics that are given with such jin object sbould be freely 
diluted with water. In Gout and Rheumatism, remedies of this 
order may be of service by promoting the excretion from tljti 
blood of the uric or lactic acid formed there. They may aUo 
be used as Eliminatives in fevers and other disorders. In the 
strangury which may sometimes follow the application of a 
blister to the skin, copious draughts of water are often pre- 
scribed with advantage, for they serve to wash out of the blood 
the acrid matter which has been absorbed from the surface. 

It is for the second purpose, in cases of dropsy, produced by 
congestion of the Uver, kidneys, or general circulation, that Diu- 
retics are most urgently required, but are least efficacious. This 
congestion and pressure on the veins diminishes the amount of 
the secretion of urine, and by so doing increases itself, and 
aggravates the effusion and disorder. The same cause moKb 
effectually hinders the action of a Diuretic. If only we could 
largely increase the secretion of urine, the pressure on the venous 
system would be diminished, and absorption of the eS'used fluids 
might take place. Dr. Christison has recommended the use of 
diuretics in Bright's disease. But in most cases of dropi^y 
caused by renal congestion, the attempt to act on the kidney 
is so hopeless that it is better to resort to Diaphoretic.^. In 
obstruction on account of heart-disease, or congestion of iKe 
liver, we may aometimes gain our point by combininij olhi'i' 
Diuretics with Digitalis or Blue-pill, remedies whit^h lend ii 
remove the cause by which the ditiretic action is hindered. 
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( Vide p. 333.) Even then we can often produce a much more 
copious and effectual drain of fluid from the blood by an action 
on the bowels, as by a dose of Jalap or Elaterium. When a 
Diuretic is required to eliminate fluid from the system, the jdose 
should not be much diluted with water ; this should only be 
done when we desire to eliminate solids from the blood. It is 
often advisable to combine together a number of different 
Diuretics in the same prescription, so that by their joint but 
various agencies the causes which hinder their action may be 
overcome. The operation of Diaphoretics is opposed to that of 
Diuretics, but it is not always so with purgative medicines. 
The urine is often increased by the action of a hydragogue 
Cathartic; and a combination of Blue-pill and Squill supplies 
us with one of the best of known Diuretics. It is applicable in 
cardiac dropsy as well as in hepatic cases. 

The action of some stimulant diuretics, especially Copaiba, 
in the cure of gonorrhoeal discharges, may perhaps be simply 
due to the local action of the medicine, as it passes, dissolved in 
the urine, over the inflamed mucous surface. 

Thus is concluded a brief outline of the actions and uses of 
the six orders of Eliminative medicines. 
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CHAPTER IV. 

ON THE ACTION OF SOME OF THE MORE IMPORTANT 

MEDICINES IN PARTICULAR. 

The chief objects for which I have designed this fourth 
Chapter are that I may be enabled to illustrate some general 
principles of the action of medicines which have been laid down 
in the Propositions, and show in what manner they are appli- 
cable to special cases, — and to enter into certain details re- 
specting the more important remedies, which have not been 
attempted as yet. Of many of these medicines a tolerably full 
account has already been given ; but they may again be men- 
tioned here for the purpose of shortly summing up their 
several actions, and comparing them one with another. 

It often happens that there is more than one point of view 
from which the action of a medicine may be regarded. For 
many medicines are numbered under several distinct heads, being 
included in diflferent groups on account of the several phases of 
their operation. There are three stages in the progress of the 
remedy through the system, at each of which it may exert a 
special action. There is a contact with the surface ; a continu- 
ance in the system; and a passage put of the system. In the 
first place a medicine touches the mucous surface of the alimen- 
tary canal; here some few evj3enc0 ^their action. Prom this, if 
in any way soluble, i|:.Das^^ in to^tl^e., Wood. Here ,i^ may act 
on the blood, being Hsbmiatfc. Of It may employ the blood 
merely as a means of transit, and direct itself towards nerve or 
muscular fibre, being Neurotic or Astringent. But we have 
seen that none of these medicines, with the only exception of 
Restorative Haematics, can remain long in the system. They 

(847) 



348 ACTION OF MEDICINB3. 

must pass out, and the mode of passage is through the glands. 
Here is a third opportunity of operation. The medicine may 
act now as an Elimi native, increasing the secretion of the 
gland; or, more rarely, as a glandular Astringent, because 
tending to diminish it. 

As a general rule, though not in all cases, the most important 
action of a medicine is that which it first evidences, the subse- 
quent operations being secondary, and of less moment. Thus 
Mercury is, in the first place, a Catalytic Haematic; in the 
second place, an Elimi native. Creasote is firstly a general 
Sedative, secondly an Astringent. Antimony probably belongs 
to three out of the four classes, and its second operation is perhaps 
the most important. It is a Catalytic, a special Sedative, and 
also an Elimi native. 

COD-LIVER OIL. 
Class I. Div. I. Ord. I. Alimenta. 

This oil has been proved by the experience of many physicians 
to be a medicine of great utility in most cases in which there is 
a morbid deficiency of fat in the system. It appears that the 
oil from the livers of fishes was used as a remedy among the 
Hindoos and Burmese in very ancient times. Cod-oil was 
recommended in England by Dr. Percival, as useful in the 
treatment of chronic rheumatism, in 1771. But to Dr. J. H. 
Bennett belongs the high honor of having clearly pointed out 
its remarkable efficacy in tubercular diseases, in his " Ti-eatise on 
Oleum Jecorus Aselliy'' published in 1841. It is thought to exert 
a specific action in the cure of pulmonary Phthisis, and it cer- 
tainly appears to be the only medicine that possesses any 
marked or peculiar power over the progress of this disorder. 
When administered in favorable cases it seems not only to have 
the power of fattening the patient, but to be able also to combat 
and cure the disease itself, arresting or retarding the tubercular 
deposit. Sometimes it is unable to do this; but in all cases of 
consumption a trial should at least be given to it. It is of most 
service when the disease is only incipient, and, if given in the 
first stage, may often prevent its further progress ; but it may 



COD-LIVER OIL. 



I 



U9 

even cure patients in whom the deposit has passed the stage of 
Boflening, as appears from the reports of the Brompton Hospital. 
Dr. Wood, of America, infers from the statistics of disease in 
that country, as observed by him during several years, that the 
extensive use of this oil in consumptive cases Las been rewarded 
l)y the recovery of at least one in every eight, and he anticipates 
a still more successful result from the continuance of its use. 

It is also of use in Scrofula, in chronic Rheumatism, and in 
cases of emaciation generally. It may prove nutritive in 
Diabetes melitus, because it ia not likely to be converted into 
sugar iu the system, whereas in that disorder all kinds of food, 
excepting fata and oils, are liable to this change.* Cod-liver 
oil is assimilated to the tissues, and there seems to be something 
in it which not only renders it more eaay to assimilate than 
other oils, but which further endows it with a special influence 
over tuberculous diseases. It does not appear that any other 
oils are equally eflective. Though Dr. Duncan and Mr. Nunn 
have recommended Almond-oil instead of Cod-liver oil, yet the 
generaJ experience of others is decidedly against such a substi- 
tution. 

It has not yet been clearly ascertained to which of the con- 
stituents of this oil its valuable properties are owing. Being 
itself an animal product, it ia for that reason more easy of 
assimilation than a vegetable oil. Many have attributed its 
virtues to Iodine, of which, according to De Jongh, it contains 
37 parts in 100,000. 

Dr. Theophilns Thompson has tried both Olive and Almond 
oils in consumptive cases, but has not found that any material 
benefit ie derived from their use. He has tried Cocoa-nut oil, 
with somewhat better results.f He considers that Cod-oil pro- 
duces its best effecta in caiiea where Iodine would btv inadmis- 
sible. Neither does he think its virtue to be due to the biliary 
matters which it contains, for a mixture of ox-gall with Almond- 
oil does not supply its place. Cod-oil contains 21 fiarta ic 

• II li curii.m, howeier, thnt Lipmini*, or "fady blood," hM Iwen DbatrraiJ bj Dr. 
Ooola in DonflurrflDaa Rjlh DUb«te« inellilus. llnncrl, Sh[iL 8. laBD,] 

t Dr. Qarrod flndi thai CoooK-nut oloic 
tiT( IbDCtiong ; ■ r»all irbioh Mldom «Di 
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100,000 of Phosphorus. Dr. Thompson supposed that its 
efficacy might be partly owing to this. He made trial of 
Phosphuretted Almond-oil, containing one grain of Phosphorus 
to the pint. He suggested that this Phosphorus might be of use 
in diverting some of the Oxygen from the tissues. This was to 
adopt Liebig's theory of the excess of Oxygen in Phthisis ; an 
idea which is not very consistent with the experiments of Dr. 
Hutchinson on his Spirometer, from which it appears that the 
quantity of air inhaled at each breath by a consumptive patient 
is considerably less than in health, on account of a diminished 
capacity of the lungs. But when a continual fever has set in, 
an oxidation and waste of the tissues must certainly take place. 
(Lancetf October, 1851. See also Dr. Thompson's Clinical 
Lectures on Pulm. Consumption^ 1854, lecture v. ; and Letteo- 
mian Lectures^ 1855, lecture iii.) The same physician afterwards 
employed Cod-oil impregnated with ozone, i. e. Oxygen in an 
active state ; a proceeding somewhat at variance with his earlier 
practice. 

The phosphorus in Cod-liver oil would soon be oxidized, and 
it would seem to be too small in amount to be of service in this 
way.* If anything were thus needed as a pabulum for Oxygen, 
we might suppose it to be the oil itself that was thus burnt. It 
is probably in this way that all oils are of a certain use in 
Phthisis. The introduction of oil by the skin, as by tradesmen 
of several classes, or by the method of inunction practised by the 
ancients, but which cannot conveniently be rivived in modern 
times, has been shown by Dr. Simpson to affi^rd a considerable 
degree of protection against tuberculous disorders. But there 
is something peculiar in Cod-oil. An alleged discovery by 
Winckhn*, that it contains a peculiar fatty base, Propi/liyie, in 
plactj of the Glycerine of other oils, may perhaps afford us some 
clue to its undoubted superiority over the vegetable oils.f But 
the same chemical peculiarity may possibly exist in other animal 

* Dr. Churchill has imagined that in Phthisis there is a defioienoy of Phosphomi 
in the tissuef*, and on this ground has recommended the alkaline Hypophosphitea. 
Dr. Cotton, Dr. R. Quain, and others, have made extensive trial of them, but without 
any beneficial result 

f See article }forrhtuf Oleums by the anthor, in the fourth edition of Royle and 
Headland's Manual of Muteria Jfediea, 
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oils. And I am not sure whether some of those animal oils and 
fats may not be used with great advantage in phthisical and 
scrofulous cases. I may make particular mention of common 
Butter, which, if eaten in large quantities by j)aiioii{s suffering 
from tubercular cachexy, will relieve the emaciation in a marked 
manner, and probably be found agreeable as well as effectual. 

M. Berths has instituted a aeries of inquiries into the capacity which dif- 
ferent oily substances have of being assimilated. He concludes from his 
experiments that there is in the human system a ** point of saturation" for 
most fatty matters. After being administered in excess for a certain time 
they will appear in the faeces ; but their assimilative properties vary much. 
The period during which extra doses of vegetable oils are taken into the 
system and increase the weight, is stated to be only twelve days. For 
Butter, Whale-oil, and white Cod-oil, the period is one month. Ordinary 
brown Cod-oil continues to be absorbed for a much longer time than this. 
{U Union M6dicalt, 1857. torn. xi. No. 26.) 

The animal matters contained in Cod-oil, and separable 
from it by water, may exert some obscure influence over the 
processes of secondary assimilation. Raw meat, and the fresh 
blood of animals, have been highly recommended in France in 
the cure of Phthisis. They contain compounds which are 
natural to the system, but are decomposed by the heat resorted 
to in cooking. Such matters are found also in the aqueous 
extract of Ood-oil, which appears to me to be of considerable 
efficacy in some cachectic cases, and to be worthy of a more 
extended trial than it has yet received. 

In attempting to explain the efficacy of Cod-oil, some urge 
that it does good by stimulating the lymphatic and absorbent 
system. Others suppose that its particles exert mechanically 
a beneficial influence in forwarding the healthy process of cell- 
formation. 

Possibly the utility of this medicine may depend upon a com- 
bination of several constituents and various properties. It is 
an oil ; and thus of use as an Aliment, and as a supporter of the 
respiratory function. It is an animal oil ; and thus peculiarly 
adapted for being digested, absorbed, and assimilated to the 
adipose tissues of the human body. It contains Iodine and 
Bromine ; which are useful as Alteratives or blood-medicines, 
both in Phthisis and Scrofula. Their proportion will not seem 
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80 small when the large dose of the oil and its frequent repe- 
tition are taken into account. But their presence alone would 
not be sufficient to explain the utility of the oil. It contains 
also Phosphorus, a general Stimulant, which may prove of use 
when there is a failure of the nervous forces. 

Sometimes the dose of the oil excites a most distressing 
nausea. This may perhaps be prevented by a judicious modi- 
fication of the vehicle. It may be floated on an aromatic water, 
on a bitter infusion, on milk, on wine, or on cold tea, to suit 
various tastes. In other instances the dose is swallowed without 
inconvenience, but the patient is not fattened, nor is his con- 
dition in the least improved by it. In such incurable conditions 
it is probable that there is often an organic disease of the 
Pancreas, or a failure of the function of that gland. For it 
appears that the absorption of fats is partly affected by means 
of an alkali contained in the Pancreatic fluid. When there is 
reason to suspect this cause of the emaciation, it is advisable to 
saponify the oil by shaking it with a sufficient quantity of solu- 
tion of Potash or of Carbonate of Soda. The dose will then be 
in a state of solution, and ready for absorption. 

Dr. S. Dobell has employed Beef-fat and Lard-oil made into an emulsion 
with the Pancreatic juice of the pig, as substitutes for Cod-oil. He con- 
siders his Pancreatic emulsion superior to 01. Morrhu89 in most Phthisical 
cases. 

Cod-liver oil may be used with advantage as a vehicle for 
Iodide of Iron, in scrofulous cases. Two to eight grains of this 
may be dissolved in each ounce of the oil. 



SULPHURIC ACID. 

Class I. Div. I. Ord. II. Acida. 

Class III. Ord. I. Astringentia mineralia. 

* 

This medicine acts chemically as an acid in the blood and in 
the secretions. * When diluted it is easily absorbed, and meeting 
in the stomach with an acrid secretion, it passes into the circula- 
tion without being first neutralized. If in small quantity, it ia 
neutralized by the slight excess of alkali in the blood; if in 
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larger amount, it may exceed thla alkali, and displace and Bet 
free other acids in the blood, combining with their bases on 
aoconnt of its strong affinities. In all cases it increases the 
quantity of free acid in the system, and tends to render the 
secretions, as the urine, more acrid llian they were before. ( Vide 
Dr. Betice Jones's Animal Chemistry, p. 49.) 

By this chemical action Sulphuric Acid is rendered useful in 
alkalinity of the blood, which may occur in fevers ; or of the 
nrine, as in Phosphaturia. It. thus acts as a Restorative 
Hasroatic. But it is not right that there should be more than a 
certain quantity of this acid in the system. So thacwheu intro- 
duced inr large quantity it must be excreted. It does not appear 
■that it is itself excreted in the urine, though it may cause an 
excess of other acids in that secretion. On this point Dr. Bence 
Jones has made some careful experiments. {Anim. Chem., p. 75.) 
He finds that Sulphuric Acid does not pass off in the urine, 
either free or in combination, except when given in great 
quantity. Now it is found that Sulphuric Acid is of great use 
B8 an Astringent in diarrhcea. Placing these two facts in juxta- 
position, it would seem that the acid, which is doubtless absorbed 
in the firet place, must afterwards be eliminated from the system 
by the surface of the bowels. This is perhaps because the 
secretion of this mucous membrane is the one which is least 
likely to be deranged by the presence of the acid. 

The free acid is an Astringent, and has the power of coagu- 
kting albumen, and causing the contraction of muscular fibre 
(p. 291), Though probably neutralized and combined while in 
the blood, it is free before absorption, and aft«r excretion. 
Before absorption it is an Astringent to the surface of the 
Btoraach; aftor and during excretion, to the surfiwe of the 
bowels. It is useful chemically in alkaline Pyrosis. Its astrin- 
property explains its utility in acid dyspepsia, which 
appears at' first sight incomprehensible. Lactic acid, or some 
similar acid, is poured out in excess by the glands of the 
Btoraach. Sulphuric acid topically constringes'the muscular 
£bre of th« ducts of these glands, and in 'this way diminishes 
their secretion. 

The acid, if in excess in the btood, may tend to brace the 
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system by causing a general contraction of the fibres of the 
voluntary muscles. But it is chiefly on account of its anti- 
dyspeptic agency, and its astringent action on the secretions, 
that the title of Tonic has been so often applied to it. 

Next to that of the bowels, the acid appears to act most on 
the secretion of the skin. Probably there also eliminated in a 
free state, it is thus able to diminish excessive diaphoresis. 

It is applicable in cases of Hsemorrhage, when this takes 
place from a mucous membrane, for it probably passes oflP in 
small quantities from all the mucous surfaces. It is very useful 
in diarrhoea. ( Vide p. 329.) Being a special Astringent to the 
intestinal mucous surface, it may be useful in malignant 
Cholera, especially if given in the early stage of that disorder. 
Dr. Fuller and others have spoken highly of its efficacy. It 
was discovered by Mr. Herapath, of Bristol, to be the active 
ingredient of a secret medicine recommended by the Austrian 
government as a specific for this disorder. It was therefore 
extensively used at the first outbreak of Cholera in 1854, but 
was afterwards somewhat too impatiently rejected for remedies 
of far inferior efficacy. If it were proved to have failed at the 
height of the epidemic, when the disease was the most virulent, 
it only shared the fate of all other medicines. It should be 
given without hesitation in large and very frequent doses, con- 
siderably diluted with water. 

POTASH. 

Clnss I. Div. I. Ord. III. Alkalia. 
Clns-* I. Div. II. Ord. I. Antiphlooistica. 
Class I. Div. II. Ord. III. Axtiscrofulosa. 
Class IV. Ord. VI. Didrktica. 

Potash is one of those medicines which have several distinct 
actions ; but its various operations are comparatively simple in 
nature, and easy to comprehend. In the solid state it is power- 
fully caustic and corrosive, having a great affinity for water, and 
abstracting it from the animal tissues with which it is brought 
in contact. 

When a dose of the solution, properly diluted with water, is 
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administered internally, it passes first into the stomach, and 
either combines with the acid of the gastric juice, or, what is 
more probable, it becomes absorbed too rapidly to be neutralized 
by it. It passes then into the blood, and probably exi.sts in that 
liquid in a free state, for the blood already contains a slight 
excess of alkali. However this may be, it certainly increases 
the amount of alkali in the system. 

Its hsemetic action depends in great part on its power of 
neutralizing acidity. It is thus useful in cases of acid dyspepsia, 
heartburn, or gastrodynia, when it combines with the excess 
of acid which exists in the gastric secretion, and probably 
also in the blood. For the same reason it is useful in some 
cutaneous diseases that are connected with disordered digestion. 
It is employed in Gout and Rheumatism,* where there is 
obviously an excess of acid both in the blood and in the secre- 
tions (p.. 222). 

When Potash is administered in any quantity, it must be 
excreted from the blood. The secretion of alkalies is mainly 
performed by the kidneys, and by their agency we may render 
the urine neutral or alkaline, and thus counteract a tendency to 
lithic deposits. ( Vide Solvents.) For this purpose Potash is 
preferable to free Soda, for the lithate of Soda is comparatively 
an insoluble salt. 

The salts of Potash with vegetable acids change into carbo- 
nates while in the blood, and will render the urine alkaline.f 
M. Wohler, who has demonstrated this fact, finds that it does 
not occur with the super-salts. Even the neutral salts escape 
the oxidation when they are given in such large doses as to act 
on the bowels. 

* Tlio Diciirbonates of Potush un-l Sod.i have lon«; boon cini»loycd in Rheumatic 
feror. Dr. Gurrod etpcciallj* reo«Hnineucl8 the former, in two-scruple doi<c8. {Med.- 
Chir. Trn»9nrtmVf vol. xxxviii. 1S5.>.) Dr. Fuller, of St Georgo'f, finds that honrt 
ooinplieations rarely or nev«r occur if full doses of the alknli are eiven from the first. 

I It may be worth while to note here that this discovery of Wtthler, though it was 
new to UB, was in a manner known to our ancestors a century and a half ago. Any 
one who will study the old English medical classics, will find in them the germit of 
many modem ideas, supposed to be novel *' Dr. Pitcairn has demonstrated that the 
acid substances of vegetables taken into the stomachs are by the action of this part, and 
the lungs and heart, when they come into the blood-vessels, turned to alealioui*** — 
Mead on Poitont, 1702. 
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Potaeb ia thus a Restorative Hasmetic, and where, &oni any 
reason, alkaline matter is needed in the system, it directly 
supplies the want. But it haa alsD other actions which render 
it Catalytic, ana which are evidenced in disorders in which 
there is no nuch deficiency of Alkali, By djsaolving Fibrine, it 
tends to prevent its deposition from the blood.* It thus inter- 
feres with the inflammatory process, and acts as a general Anti- 
phlogistic. It is possibly by a similar action that it seems able 
to counteract the deposit of crude tubercle, and exerts a Bp< 
agency in the prevention and cure of strumons disorders. 
ia very useful in the early stage of Phthisis, and in all eta 
of Scrofula. In Syphilis, wheo occurring in scrofulous subjecta," 
Potash has sometimes been nsed with greater advantage than 
Mercury. 

Potash and salts have been used in Scurvy, by Dr. Garroc 
on the supposition that there is in this disorder a particald^ 
deficiency of Potash in the system. But the facte brought fop 
ward in the article on Antiscorbutics would seem to be oppoeed 
to -'ii-h an idea. When given in moderate doaes, and 
retained in the system, Potash and its salts pass out into tb« 
urine, and act as diuretics. 



QUININE. 

Clw8 I. DiT. I. Ord. IT. Tonic* 

Though the utility of this important remedy is often of 
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sufficiently direct and obvious character, its precise mod© ( 
action is enveloped in no small degree of doubt and obscurity. 
This subject has been discussed at some length in the article on 
Tonics. 

It appears from the character and results of its medicinal 

■ It Riga D&uHa ths dwtrBDUan of tbe iilbnmiDu-flbrinaut elemcata of tha blvid lud 
liuuu, to that, bj IhEir dagraenlion, tbe •maunt gf DrgBoio msteritli id ths urine i« 
inctsMsd, aod tbiir tuLphqr at tbe ume time IwcDmes oildiied into Salphnric acid, 
which ii round bj Dr. Parkai to put tnt In tbe urina In oombiDatioii «ilh tha Pot- 
ash. IBrii.and Far. JIM.-Cliir. RaiicK, Januarj, 1853.) Tbe same eiperimcnter 
Suit that thera ii more Sulphuric acid id tbe ucins of Bhsumatic feTcr tban in thai 
«t haalth ; frora which it ia inferred thai Potnah me; be of an bj aasbtiog in tba 
alimination uF ibit aoid, aod thus help to delermiDe the dborder. (it. F. An., Jano- 
ij, ISM.) 
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influence, that it ia exerted primarily in the blood, and not on 
the nerves.* It ia included in the Restorative group of Htamatics, 
and the general results of its action differ widely from those of 
a Catalytic Hasmatic. It produces no marked efiect upon the 
system in health. It never acta as a poison. Its operation con- 
sists in the cure of general debility, however produced, and in 
the prevention of periodic disorders in the blood. Debility 
depends on a want in the blood, and not on any active morbid 
process; and therearecifcumatancea which render it likely that 
Ague may be curable by the supply of a similar want. 

A substance resembling Quiija in every respect except that it 
has not yet been obtained in a crystalline form, has lately been 
discovered in the animal blood by Dupr^ and Jones. It seems 
likely, though it is not yet proved, that the causation of Ague 
depends upon the destruction or diminution of this needful 
material by the influence of the malarious poison ; so that Quina, 
by ta,king its place, cures Ague. At all events, Quina is not 
unnatural to the blood, and the greater part of what is taken as 
medicine remains in the body. 

Quinine is also serviceable in Gout, Scrofula, Dyspepsia, and 
other disorders ; in all of which other medicines, which stimu- 
late the secretion of the bile, are more or less applicable. Tor- 
pidity of the liver is likewise a usual accompaniment of the 
various forms of debility, and occurs in intermittent, remittent, 
typhoid, and yellow fevers ; in each of which this medicine has 
been recommended, and used with advantage. In fact it may 
be said, that in all diseases in which Quinine is ust-d there is a 
failure in the secretion of bile; and in all diseases in which 
there ia a failure in the secretion of bile, Quinine is serviceable. 
There appears to be some connection between these two things. 
Certain of the constituent* of the bile are formed by the liver out 
of the blood, for the purpose, apparently, of being again absorbed 
at some part of the surface of the inteatiual canal. One of 
these, Tauriue, has been.shown to be to a certaiu extent analo- 
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goiis to Quinine. la these disorders tlie medicine may be able 
to supply its place, just as it may tbat of the Animal Quinine 
just mentioned.* 

Quinine may be given with more or less advantage in all 
fevers, whether intermittent or not, care being taken to ad- 
minister it at a time when the pulse is soft, and the skin and 
tongue moist. The Peruvian bark was named by Geofl'roi, " the 
antidote of fevers." 

The Disulphate of Quinine (or Quine) is the preparation of 
the alkaloid which is most commonly used. 

Arsenic is used in Ague and intermittent disorders, and acts 
on the Catalytic principle, but it is not serviceable in the other 
cases in which Quinine is used. It is not a Tonic, nor does it 
seem to have any relation to the function of the liver, I have 
thought it advisable to restrict the term Antiperiodic to the 
Cata?y(iefl which are used in Ague. (Vide p. 167.) Quinine 
and Arsenic may both be employed in all disorders which put on 
an intermittent or periodic type. The chief of theae is Ague or 
Intermittent fever. It is perhaps easier to arrest the disorder 
by Quinine than by Arsenic; for Q,uinine may be given in large 
doses, which cannot be done with Arsenic. But the adminia- 
tratiou of the latter may be continued during the parosyem, 
when the great febrile reaction forbids the use of the other. The 
dose of Quinine is apt to disagree with an ij'ritable stomach, and 
to increase the fever. It is generally laid down that this remedy 
should not be administered when there is a quick, hard pulse, or 
heat and dryness of the skin. Some however have lately ven- 
tured to prescribe it to patients in high fever. It appears thai 
there is a particular class of patients which in such cases will 
bear the administration of Quinine with impunity; while othore 
are unfavorably affected by the smallest dose. 

Dr. Pfeufer, of Heidelberg, recommends to administer it in 
Ague in a single large dose, some time before the paroxysm. 
Qiiina is given in Typhoid fever by some practitioners. It ia 
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then also prescribed in very large doses, whicli are to be con- 
tinually repeated. It is a valuable remedy in Scarlatina and 
Measles of a low type. It has been used in malignant Cholera, 
apparently with advantage, and deserves further trial. 

It is perhaps at all times advisable to arrange so that the 
medicine shall, if possible, be taken after meals, for it is less 
likely to irritate a full stomach. And when it is thought proper 
to give it to a patient in fever, a small dose of Tartar Emetic or 
Ipecacuanha should be conjoined with it — not, of course, suffi- 
cient to produce vomiting, but so that an increase of the febrile 
excitement may be prevented. 

Quinine is in all cases better tolerated by the stomach when 
the dose is considerably diluted with water. When given in 
Cholera, it is best to prescribe ten-grain doses every hour, 
diluted with half a pint or a pint of cold water, and acidulated 
with Citric acid. 

A combination of Quinine and Iron is often of great service 
in feeble and relaxed conditions, where there is co-existent 
Anaemia. 

Quina (the pure alkaloid) is soluble in Cod-liver oil, and may 
often be given with advantage in conjunction with it. 

IRON. 
Class I. Div. I. Ord. V. Chaltbeata. 

It has been shown, in the article on Chalybeates, that the 
action of Iron is of a distinctly Restorative nature. 

There is in the blood a red coloring matter, called Hsema- 
tosin. It is found by chemical analysis that Iron is an essential 
part of this substance. The existence of the right amount of 
HfBmatosin in the blood is of vital importance. It is contained 
in the red globules of the blood. When it is diminished in 
quantity, the number of these red globules is lessened in the 
same proportion. This produces a paleness of all the tissues, 
an inactivity of the muscular fibre, an impairment of all the 
animal functions, and a general languor and debility of tho 
whole frame. This is Anaemia. 

In all cases in which Iron is used there is a deficiency of this 



360 ACTION OP MEDICINES. 

red coloring matter; and in all instances of Ansemia, Iron is 
jtppropriate as a remedy. The blood Laa been analyzed before 
its use, and found to contain a smaller quantity of Hsematosin 
and fewer red globules than in health. After its employmenl 
the blood has been analyzed again, and it is found that the 
amount of Hffimatosin and of red globules is increased. 

Iron, then, is given in Ansetnia. It is also given in cases of 
Scrofula, Cancer, Chorea, Hysteria, and other disorders, when 
these are attended with Anemia. When this last condition k 
wanting, it seldom proves efficacious. 

Iron, when given in moderate doses, remains in the aysl 
and enters into the compoeition of the blood. It is then ft 
Restorative HEematic. 

Soma of the Salta of Iroo are also Astringent. Thus the 
Sulphate and Perchloride may, by their topical action on the 
stomach, be of service in cases of atonic Dyspepsia. The latter 
is of use in Erysipelas, in which disorder it seems to dire^rt its 
astringent action to the enlarged capillary vessels of the skin. 

Some theories that have been promulgated as to the relatil ' 
power of the Salts of Iron have already been combated by 
as founded in error. It has been supposed that the Prot 
only are possessed of marked remedial efficacy ; also, that 
action of a chalybeate on the blood is in an inverse ratio to 
astringent power. But the proved utility of the Perchlorii 
is by itself an answer to both of theaa hypotheses. 

In Ansemia produced by special causes, as by scrofuloos or 
nervous disorder, we may often do most good by striking at the 
root of the evil,— employing a Catalytic medicine which shall bo 
able to do this. In simple Anjemia, Iron is of more use than 
any other medicine. It should be combined with exercise, air, 
light, and good living. In other disorders a combination of 
drugs is frequently of use. In chronic Ague, and in many casos 
of debility. Iron and Bark may be given together. Iron and 
Aloetic purges may be prescribed in Chlorosis and Amenorrhoea. 
A mild purgative ebould he occasionally given in ail cases in 
which Iron is used. The Ammonio-ciU-ate of iron. — the com- 
pound Iron mixture, which contains the Carbonate, — and the 
Tincture of the PerchloriJe, — are perhaps the best of the 
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ofGcinal Chalybeate preparations. The first of these la the 
mildeat, and the last the moat irritant of the three. 



ANTIMONY. 

Oa-is 1. Div. n. Ord, I. AsTCPHLOQisnoi. 
Class II. Div. III. Ord. II. Srdantia Si 
ClasB IV. Ord. II. Eipgctohamtia. 
Clftsa IV. Ord. V. Diaphobbtica. 



The beat Antimonial for general purposes, and the moat 
characteristic in ita mode of operation, ia Tartar Emetic. In 
this medicine are exhibited three distinct varieties of action. 
The ■first of the terms which applied to it above implies that 
it has a Catalytic action in the blood. As a Sjiecial Sedative, 
it _is able to cause nausea and vomiting. And it acts upon 
the glands as an Eliminative ; being a Diaphoretic and an 
Expectorant. 

Tartar Emetic ia one of those metallic ealts which do not 
coagulate albumen. It therefore is easily absorbed, circulatea 
readily with the blood, and is quickly excreted in the urine. 

I have found it convenient to restrict the term Anttphlogistio 
to thoiie medicines which counteract the inflammatory process 
by an action in the blood. In this sense it is applicable to 
Antimony ; although this medicine is still better able to subdue 
inflammation by its powerful neurotic action. 

The operation in the blood is naturally slower than the action 
on nerve, and is therefore less marked, and less immediately 
applicable. Antimony deteriorates and impoverishes the blood 
in very much the same way as Mercury,* and, if given in small 
and carefully-regulated doses, is simply a mild Antiphlogietic 
and Eliminative. It tends to increaae all aecretions, but par- 
ticularly the exhalation from the skin and luugs, independently 
of the production of nausea (p. 364), a symptom which is not 
brought on by a small dose. It ia probable that a diaphoretic 
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dose of Tartar Emetic is actually eliminated from the skin and 
mucous membranes. Antimony is appropriate as a Diaphoretic 
in high fevers, and in cases where Opium could hardly be used. 
But Opium is preferable in cases where there is gastric irritation, 
and a weak compressible pulse. 

The action by virtue of which Antimony has gained its high 
reputation as a medicine is of a diflferent kind.* By an influence 
on the part of the nervous system, apparently the Vagus nerve, it 
produces first the state called nausea, and afterwards vomiting. 
The most important symptom in this nausea, and in the state of 
system which succeeds the vomiting, and continues for some 
time after it, is a depression of the action of the heart.f At the 
same time the muscular system is relaxed, and the breathing is 
rendered slower. 

This nausea is not produced to any extent by a mere irritant 
Emetic, such as Sulphate of Zinc, which acts externally, ahd 
takes effect immediately. The Antimonial cannot act so quickly ; 
part of it must first be absorbed, so that it may reach the nerve. 
We know that it does not act by outward irritation, from the 
fact that if the solution be injected into the veins at any part of 
the body, it will equally produce nausea and vomiting. Antimony- 
has no direct action upon the brain ; it affects only a part of the 
nervous system. In the nausea we recognize a sedative action 
upon the nerves of the heart; and in the slow breathing, a 
similar action upon the nerves of the lungs. But it may be 
objected that the production of vomiting is not a sedative action, 
for v/e know that the same symptom may be caused by a mere 
external stimulant. And yet there are several reasons which 
have induced me to conclude that this also is a sedative action. 
It would be inconsistent to suppose that Antimony could be a 
Sedative in producing nausea, and a Stimulant in causing 

* Mia'ho fop. cit., p. 30) attcinpt.o to explnin the therapeutio action of Antirnony 
on the supposition that it hinders the healthy process of oxygenation' in the blood. 
But there is no proof that it does so. or reason to believe it likely. The same explan&> 
tion is given by this writer of the operation of Arsenic, Phosphorus, Hydrocyanic 
acid, and Narcotics. To most persons the sjrmptoms produced by these agents must 
appear so widely distinct ns scarcely to be explainable on the same oommon ground. 

f The pul!$e often quickened at first, as with Digitalis, but afterwards slower, and 
always weaker. 
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voftiiting. We have already noticed that a Sedative medicine 
may affect nervous force in either of two ways : it may derange 
it, or it may depress it (p. 276). That influence whicli causes 
the contraction of the stomach to commence at the pylorus, and 
to result in the expulsion of its contents upwards along the 
oesophagus, is obviously explained by an action of derange- 
ment, for it is an exact reversal of the natural state of things 
(p. 99). But the effects of derangement are often very similar 
to those of excitation. Thus, convulsions of the muscular 
system are caused by Hydrocyanic acid, a Sedative, — and by 
Strychnia, a Stimulant ; and vomiting is producible by Tartar 
Emetic, a Sedative, — or by an external irritant of the mucous 
membrane. 

It is by the production of nausea that Antimony becomes 
so valuable an agent in the control of high fevers and acute 
inflammations. The force of the heart being diminished, the 
fever is allayed ; and the active congestion of the vascular 
system, whether local or gf^neral, which was produced by the 
inflammation, and maintained by the violent action of the 
heart, is effectually subdued. At the same time absorption is 
favored by the removal of the pressure from the capillary 
circulation. 

For its power therefore as a Special Sedative, by which it 
produces nausea. Antimony is used in sthenic inflammations 
generally, especially in those that are rapid, and in which we 
desire a sudden and powerful action. In such cases it is pre- 
ferable to Mercury, — which is a simple Antiphlogistic, acting in 
the blood, and having no operation on nerve. It is thus indis- 
pensable in Croup. It is very efiicacious in sthenic Pneumonia. 
Laennec speaks highly of its use in acute Bronchitis. In Fevers, 
Dr. Graves recommends that it should be combined with Opium. 
In inflammations cu' the lungs it is particularly applicable, for it 
exerts a sedative iiiHuence over the nerves of those organs. It 
should not be relied upon so much in low forms of these 
disorders, which in this country are as frequently met with as 
the acute kinds. 

If a small dose be constantly repeated, and gradually in- 
creased to -A large one, the system will at length be induced to 
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tolerate the medicine, and it will not produce vomiting. Laennec 
i^commeRded that it should be given in this wav in inflamma- 
tioc5. He considered the production of vomiting unadvisable ; 
for bv that act the svstem is temporarily excited, and a large 
quactitv of the medicine rejected, which should have been 
absorbed in the blood to work out its action there. The soand- 
ne^ of his views on this point has been generally admitted bv 
thoee who have succeeded him. 

Given ?imp!y as an Emetic, this medicine has been used in 
the early stage of acute local inflammations, as Ophthalmia and 
Gonorrhoea. It mav cut these short at their outset, bv 
hinderinsj the tendencv of the local irritation to excite the 
forw of the heart. When we wish simply to evacuate the 
stomach, as in the case of poisoning, an irritant emetic, as 
Mustard or Sulphate of Zinc, which acts at once without 
producing nausea, should be preferred: for three reasons. 
Its operation is more rapid. The distressing condition of 
nausea would be aggravation of the existing mischief. And 
the pnxiuction of nausea, by taking off the pressure from the 
vascular system, fevors al:^orption, which is the very thing 
that we wish to avoid. The object of an antimonial emetic is 
not so much to empty the stomach as to make a powerful 
impression on the system. 

The influence of Antimony on the glandular organs is indi- 
rectly but powerfully intensified by its nauseant action. In 
small doses it is a simple Expectorant; in nauseant doees, it 
assists e3cpectoration by relaxing the bronchial tub-es, and 
diminishing the number of the respirations. In a small dose 
it is Diaphoretic; but in large doses it may cause copious 
sweating, by flavoring the absorption of fluid into the b.c^rd. 
and dilating the capillaries and pores of the sudorific glaiids. 
In inflammatorv habits a small addition of Tartar Elmetio 
forms a powerful adjunct to a purgative doee: for by it tie 
absorption of the other medicine is assisted, and at the s;a!De 
time an over- ton icitv of the muscular fibre of the intestine 
may be diminished. But in relaxed conditions of the system, 
where the intestine is apt to be over-dilated, and Catharsis is 
lavore^i bv Tonic medicines, Tartar Emetic would hinder it. 



TpecftCTianha, a vegetable Bubatance, resemblea Antimony in 
all its operations, excepting ita blood-action. It is less potent 
as a Neurotic; less efficacious as a Diaphoretic; but excels it as 
an Expectorant. 

MERCURY. 

Class I. Div, II. Ord. r. Antiphlooistica. 
Clnfls 1. Div. II. Ord. 11. Antibypbiutica. 
Class IV. Ord. HI. Cathahtioa. 
Class IV. Ord. IV. Cdolaqooa. 

There are three principal forms in which this medicine may I 
be exhibited. Blue-pill contains the metal itself in a finely- 
divided state, as well as a small quantity of the Oxide. Calomel 
is an insoluble Chloride of Mercury. From the great similarity 
that exists between the action of these two, it seems likely that 
they are reduced by the gaatric or intestinal fluids to the same 
condition. Both must be rendered soluble (p. 91) before they 
can be absorbed. 

Bichloride of Mercury is soluble in water, and probably 
absorbed without material change. It differs from the other 
two as a medicine, partly, but not entirely, on account of its 
solubility. The dose required is smaller, for it is much more 
powerful. It is also much more irritant, being in large doses a 
corrosive poisoB, and often producing soreness of the throat 
and of the urinary passages. It has been thought to be less 
likely to produce salivation. It is more frequently used ia 
chronic than in acute diseases. 



The Fki/fiohgical action — i. e. the inevitable operation of merourj on all 1 
pornons, healthy or dUeawd — may be stated in three theorems. 

1. It is absorbed, and passes into the blood. 

2. It didinMgratet, or decomposes the blood, and wastes the body. 

3. It is ultimately excreted, and posses out by some glands more than \ 
by others, increasing seuretion, both healthy and morbid. 

1. It u attaorbed, and pataa ialo the blood. — Without insisting on tha 
argument that a medicine which produces such a manifest effect on tha 
fluids, and on remote ports of the system, must of necessity be absorbed 
before it eon act. I may be content with the statement that Mercury htm 
been discovered in the blood of personn C'l whom it had been administered, i 
br Wuhter, Tiedemaun, and other chemists. So intimately docs it bevoua J 
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united with orgnnlo Tantler. Chat it is necessarj to anbmit tlie bloo^ to S 
proce'B of dpstruolive diBtillation before the mewl cnn be remigniited by tt 
proper chemical tests. Not rmlj has Mercury tliuH heen disenveroil ii 
but it liftH been d«toctud whilv niuliiiig tta exit Troni Ihe Bjsteui, id 

It has btieu fuuod in the urine, the bile, tbe swpat, the mlivii, t1 
n puB on tbe gurritcL> of ulcere. It bos been disooveted ii 
Bulida nfler deaih, ub in tbe brain, tbo bones, in the cellular titnue. in « 
toeinbruneR. and the parts about joints, and in the lungs and liver. Mercur; 
ifl applied, if applied iu the proper fnrm and maiiDpr, ie eqv 
eaching these diaiant parts and secretions. It can unly r 
them by becoming first absorbed intj) the blood, and pussiug thrnugb th< 
flysteni. Meroorj, therefore, ie ahaurbed. 

In order to be absorbed, it must be capable of permeating the absorbenu 
animal membranes, whether of tbe ntomiich or intostine, of the rkin 
pulmonary surfaoe ; that is tu say, it must be in such a Htnte as to be aoliil 
in the Huids of thoae surfuues. It is true that (SHtftrlen, of Borpa^ I 
recently affirmed that the partiulos of various iiis»luble HubstanceB, a 
others, of liquid mercury and calomel, are capable of passing through tl 
animal membranes without first undergoing solution. He aaya that hr ha4 
found globules of metallic mercury in tba cellular tissue under tbe skin ol 
auimals, after rubbing in mercurial ointment. Dr. Bieren sprung bu 
carefullyrepi^ated the experiment, and diaoovered no such particles. Auteiv 
riflth and Zeller inserted a strip of ^Id heneath the skin uf an animal, ■ 
on rubbing in tbe ointment iwcr it, no stain was perceived. After dosiiij 
dugs with large doses of calomel and mercurial ointment, I have n 
carefully analysed tbe portal blood fur mercury in the insoluble form. 8n4| 
by the aid of thiit mimt delicate of all teste for Mercury, the );nlTanic combi'^ 
nation of Smithson, but ciuld find nut the least trace «f it The oth 
experiments put on record by Professor (Egtcrlen have in my hands ii 
ably led to a negative result. Without depending so much on these i 
tive experiments, for such a dependence is always haaardous, I think it m 
be roost positively affirmed, from what wc know of the function of a' 
tiou, that 00 aulistanee whatever can pass through a living (and e 
oninia) memlirane, without b«iug iti a slate of solution and capable oh 
mixin;; wirh iho (1iild>: on thn other Mdc. 

llavr, thou, is Ibis «l»te uf aululiun obt',^nca in the tlirco fornii i>f n 
cnry in use a« medicines ? Tbo probli^m, in tbe cose of two at iMst. i 
difficult one: but I may perhaps be alile to throw stmu liglrl opuu 
Metallic meruuiy is not capable uf solution in any >if tlie animal Suidu 
To wlialpver part or surface of the body we present il. it cannot be di» 
solved; it cannot, therefore, undergo ahsorplion. It is inert. But it i 
capable of undergoing cbanpc, and after that change it may affnct th^ 
animal system. It was long ag" shown by Boerhaavc, that mercury, whei 
agitated f»r some time in a fiiisk iu contact with air, became c 
blackish crusL Thin is on account of an nvdation which IheBurfnoHd 
tbe metal has undergone. Tbe crust ooneista partly of prutoxido of n 
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cury. Moreoyer, mercury, like wnler and other liquids, thfmgh to n less 
extent propiirtioned to iti great denitity nnd hiRh boiliuft-pi.int, pivennff 
8omp Tapiir at the ordinnry leinperHitDrB of the atmosphere. Dr. Wright 
has sbciwn thnc this vapor umter^nes partiul uxidatlnu in the air. It is by 
the Mgency of this oxide that artiniLnH exposed to the vapor of mercary 
becnme liable to various iJirteaBes. Now, metallio mercury tnlten into the 
Btouneh produces generally do effect whatever (except what is due lo its 
weight, etc.), becnune in most cases them U no oxygen or air in the intesti- 
nal caual, aud tb6 metal as drunk is quito pure. But sometimes euliratlou 
and other mercurial symptoms may result. This is either because the 
metal hiid been at the first slightly lilaukoned with oxide, or because there 
liBppens to exist in the iutestine sufBuient atmuspherii! air to operate the 
DeoeBsary change. 

lu the formation of blue-pill, intended for internal exhibition, metallio 
mercury is triturated with confeotion of roses aud powdered liquorice root, 
ID the pR)|)ortioD of one-third of the whole weight, until its globules are 
mixed in. and reduced to so small a eiie that they uauoot be distinguished 
wiih the naked eye. To make mercurial ointment, equal parts of mercury 
aud lord are mixed in the same manner, the extinction of the metal being 
commonly promoted by the admixture of some old or rancid ointment. 
During thone processes, on account of the extreme subdivision of the par- 
ticles of mercury, an infinitely larger surface is exposed to the actiou of 
oxygen, and an appreciable quantity of oxide is formed. 

Dr. Ncvins finds that mercurial oiutmeut contains on the average one 
grain of protoxide of mercury in 100 grains ; blue-pill, threeHpiiirterB of a 
grain in 100 grains. The organic mutter would neeni to assint the oxidation, 
for hydrargyrum cutn cretA, a preparation analogous to blue-pill, hut some- 
what milder in action, contninsuuly half a grain in 100 grains. The protoxide 
of mercury is, doubtless, the active part in each of these preparations. 
Unlike metallic mercury, it is soluble in many of the animal Huids. The 
acids of the gastric juice, and the lactic and butyric acids i'{ the secretion 
of the skin, are capable of dissolving it. So also are the seuretiims of bile, 
saliva, and mucus, though to a less extent. When the ointment is rubbed 
into the skin, a much larger quantity of metallic mercury is expiiscd lu tha 
action of the air, and converted iubi 'ixldu; so that it would be quite wn>ng 
to eonfider the portion of mercury which we dijcovur iu the metallic state 
in the ointment to bo wholly inniiPrnlivc. 

Calomel, or chloride of tnoreury. is quite ii 

or intestines, for when taken into thu Btuiuoiili 
produces the characterjstiu eflects of mere 
Uuuter that it is slightly soluble in the saliva, and ci 
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when it has been chewed in the mouth for some time. It seems also tc 
soluble in the mucous secretions, for its vapor obtains entranoe through the 
pulmonary membrane. 

Id what manner is it thus dissolved 7 Miaihe, a distingnished Fienoh 
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obemist, tti whom is 
Lax Ihromn a clenroi 
siders that I'nlomel 
chlorides coDlaiDed 
By llieae a, 



>wiDg the ncknowledgment, that bj hia researcleB lie 
light on man; nn obscure point in therapeutics, oan- 
B diesolved aimplj and soleljr by metms of alkalis 
n the anirosl secretiooH, e«peairUl; the gastria juio^J 
proportioQ of the inauluhle protochlorlde is cuoTerteJ li 
■oluble bichloride of mercurir. Mialhe cousiders that not oa\y calomel, boi 
all meruurial preparations, give rise to the production of bichloride of m 
cury durinj; the process of digeKtion. and that nil their therapeutio ai 
tozio effect^ are owing to tfaia tail. We find that when calomel 
boiled in pure water, a small proportion of bichloride (Elg CI,) ia 
' A subchluride (H|^ CI) being probably produced at the same time. This 
transrurmatiun tuhen plaue more readily with a solution of an alkali 
chloride, but requires long digostiou and a high temperature, and even then 
the amount of soluble Hg 01, prriduced is but small. The affinity of the 
chloride of sodium, or chloride of ammonium, for the bichloride of 
oury, is thought to be the chief cause of its formation. In a number 
experiments made out of the body, Mialhe found that if ten grains 
Snely-powdered calomel he digested for twenty-four hours in three 
of distilled water, in which are dissolved ten grains of chloride of sodii 
and chloride of ammouium, at the end of that time about one-fifth of 
grain of bichloride will be dissolved. On suoh facts he builda bis el 
menl, that corrosive sublimate is the one only mercurial which acts ou 
system. Fur he finds that the protoxide, binoiide, and all prulosalts 
persalts of mercury, undergo the same transformation, the protoxide undJ 
protoaalts yielding about as much biubioride as the calomel, but the pGr»l 
Olide and the soluble persalta very much mora. 

But it seems to me that there ia a very great doubt as to the correotn< 
of thi« theory. The soluble chlorides in the gastric juice would soarcetj 
be sufficient for the purpose proposed. This is also the opinion uf <£ttinger. 
The stomauh-secretauD coutuiosonly '5 in 100 of solid matters, and scarcely 
one-tenth of that uonsists of alkaline ohiorides. As the action on the oalo- 
mci diminishes in a rapid ratio with the dilution of the salt, the amount 
of the latter present seems too small to be able to effect any such change 
that supposed. Moreover, the time naturally allowed for digestion in t 
Btumauh liquid, and the heat of the body at which the digestion is carried 
on, are both much less than what was allowed in the experiments of Mialhe. 
Being, therefore, still in much doubt and uncertainty as to this matter 
of the solution of calomel, I have made some osperiments with the hope 
of throwing some light on the subject. These — aa far as they have yet 
gone, for I mean tn continue and extend them — lead me to suppose thU 
the bUt exerts a fargreatersolvont action on calomel than any other reagents 
that the drug would be likely to meet with in the stomach or in ~ 

The plan upon which these eiperimunts are conducted is simply todigeatj 
five grains of fine and pure calomel, at a temperature of 100°, for 
four hours, fr<>qucnlly shaking, in one ounce of water holding in aolDllo^j 
five per cent, of the material of whose solvent powers trial ia to 
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Tbe &eid of tbe stomnch, lactic aoid, is tried in this manner. Bile ia ei- 
perimented with. So are Bolutiims of the chlorides of Bodium and am- 
munium; and glucinsc, produced during digestion in the itilestiiial isanal, — 
a m&terial nhiub some French chemiata have affirmed to be posBessed of the 
power of holding in solution in water certain yerj insulabta substances. 
Of all these, bile, as obtained fresli from the carcass of the oi, ia tlie only 
liquid that dissolves even un appreciable amount of calomel under the cii^ 
cnmstances stated. Such is Ihe geaeral result of the experimeotH which I 
have made. a. detailed account of which hud better be postpoavd until I 
have completed that further investigation of the subject which I propose. 
1 cannot at present pronounce any decided opinion aa t« the exact chemical 
condition to which the calomel is reduced by the action of tbe bile. This 
secretion contains, frequqatly, an cxcesH of soda. It might seem probable 
that this would decompose the chloride of mercurj, and form the black 
oxide. This is certainly the active ingredient in bliie-pill, and to suppose 
it formed from calomel would at once provide us with an explanation of 
the similaritj of the action of these two medicines. In adopting this ex- 
planation, wc should encounter at once these two difficulties. Firstly, the 
bile, if alkaline, would not dissolve the protoxide of mercury, which, in 
the case of a snbstiince which had not passed beyond the stomach, might 
l>e acted on by the acid gastric juice. On the other band, the bile, as was 
the case with that which I used, mny be as nearly neutml lis possible, and 
thus could hardly form any protoxide. The bile contains an acid, tauro- 
eholic or choleic, united with soda. It is just possible that, by a mutual 
reaction between this and tbe calomel (Ug CI), taanicholate of mercury 
and ohluride of sodium (Na CI) might be formed, and the former sail 
absorbed, Unwever this may be, — inasmuch as it seems that bile dissolves 
aalomel to a much greater extent than a comparatively strong solution of 
an alkaline chloride. — I think wo have but little reason to suppose, with 
Hialhe, that this calomel is only absorbed as bichloride. In conjunction 
with the solvent part of the bile, the mercurial may undergo absorption ; 
and when, afterwards, it has to quit the system, it seems to do so in main 
part by the secretion of the liver, just because it is soluble in it. 

Bichloride of mercury, on account of its solubility aud corrosive power, 
is far more active and poisonous than calomel. It is not, however, im- 
mediately absorbed. It is first precipitated by albuminous substances in 
gnstro-intentinal secretions, and the albuminate of mercury is next dis- 
•ulved by means of alkaline salts. (This takes place with a minute — t. e, 
medicinal dose. A large quantity corrodes the alumach.) 

With regard to the mercurial preparations as considered in the aggregate, 
or compared with one another, whether or not we admit the bichloride 
theory of Miaihe, the following statement may, I think, be made with 
tolerable confidence-. — Tlie lavte amonnl of mereury in a solubtf. form icill 
proilurt Ihe xame tjfect upon the same xyttem. Thus the cSects of ten grains 
of calomel mny be compared with those of one-l«nth uf a grain of corro- 
21 
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eir'e Bublimate. But if all the calomel were diesnlreil, the nctinn woald be 
ODO hundred times greater. WehnvejuBt enoiigli snlverit matter in the 
oriiiuarj humnn Bjstem to take up ^ jg th part of the calomel, and no more; 
the rest ptVBsea out with the ficcea, 

Hence this great differ ence between insoluble and Rolnble mereuri 
TIjb lirtit, OB cdoniel. are varinhle ngents. Their action docs not in real)! 
depend much on the do»e {-iTen. This maj often be increased with illllo 
efTcct, Until the amount of solvent matter in the stomach or ImiwoIs ia 
increiised, the amount of Mercurj taken into the system will be muuh the 
B&Rie. In fevers and cholera, when the dissolving power is little, and the 
function of absorption at n low ebb, calomel maj often be poured in with 
DO efTei^t at all. As the patient recovers, a dangerous sntiTntion laaj occur ; 
and in some idiosyncrasiea, some peculiurly siipoeptible states of the nbsoi^ 
bent surfaces, one to two grains of calomol In the stomach, or one draebm 
of mert^urial ointment rubbed into the skin, maj be followed b; violent 
mercurialism, or produce necrosis of the jaw, and death. Thus the action 
of oalomel and blue-pill depends on the system, rather than oa the dose, 
and is so far variable. Thus wheu a patient asserts that his constitutioa* 
cannot boor Mcroury, it is advisable to be cautinos, and often better 
adminiHter a, small d'lae of the soluble than a large duse of the insolnl 
preparations. 

It is not, however, to be supposed that in all cases a minute dose of 
biohloride of mercury can be substituted for a large one of the chloride or 
of bloo-piti. The whole of the soluble salt comes immediately in contnot 
with the mucous surfiice, and exerts on it a corroding and iirilant action. 
Kot BO the insoluble preparation. Gradually and very slowly anted on bj 
the solvent, the mercurial matter which is dissolved passes through the 
intestinal membrane into the blood, as fast as the solution takes place — 
not remaining long enough to irritate. We may diminish the irrita^n 
produced bj the sublimate by making it into a firm pill with some organio 
nuUer. This pill will take some time to dissolvei and thus the irritation 
produced by the whole dose of sublimate acting on the mucous surface et 
once will be escaped. Mialhe proposes to imitate the natural conditioos of 
absorption by precipitatjng the sublimate with white-of-eeg. and diswiving 
this albuminate with chloride of sodium. But the albuminate, if given 
alone, is gradually dissolved, at least in part, in the intestine, and thus 
while-gf-egg can hardly bo oimsidered an antidote to corrosive sublimate in 
eases of poisoning, except where the product of its union with the mercuritil 
ijs rnpidly and completely eliminated by vomiting. Before quitting this 
eabject, I may touch on one more point connected with the therapeutic 
history of eurrosive sublimiile, I conceive that the reason why it w 
seldom produces salivation is simply t£at it is administered in such smkll 
idoses on account of its irritant aotion. When the usual action of Meraury 
on the system is produced by pushing this remedy to a sufficient extent, 
ulivation takes place as one symptom of that operation. Not that I would 
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recommend tlie uae of larger doHes, for it iBBoidomntiil 
eBllTation in those ca^ea wbere tlio sublimaM is . 
seuondary syphilis, and in chrooic diaenaeB. 

Aa to the doses and mode of admiaiBtralioD of the n 
uae, I maj make two remarks. FirBtly, that very muuh smaller doses of 
calomel and hlue-pill than such as ore ubhuIIj g;ivcD will produce mueh the 
same eSects, because aufficjent to cihaust the aolrent power uf the avBtem. 
Thoa Dr. Law has ahown that one twelfth of a grain of blae-pill given every 
hour for twenty-four hours will produce a salivation. Then, ax to the 
particular mode of giving these medicines. I believe that the remit on the 
system is just the same eventually, whether we rub in the ointment, give 
the medicine by the mouth, or cause fumea of calomel or the oxide to be 
absorbed bj tbe cutaneoua or pulmonary mucnua surface. The difiTerenoe 
seema to be this : the effect of mercurial ointment, rightly applied, is moat 
constant; that of calomel and blue-pill internally, more variable; that of the 
fumigation, the nioat variable of all. Surgeons will be guided in their 
selection by their experience of particular cases, or claaaea of cases. 

In many old histories of sypliilis, it is too painfully apparent to us that 
a large part at least of the recorded symptoms was due to the enormima 
amounts of Mercury given. This practice generally arose from the notion 
that the elimination nf the morbid poison depended solely on the continu- 
ance and degree of salivation. A practioe also becoming less ububI, and, 
aa I think, for many reasons, properly so, is the constant oombin 
mercurial with opium. Many of the recorded etfccts of thes 
etc., are probably attrihutnble to the opium alone, the ualon 
aocompanied it not being easily abaorbed in auch cases; and it 
when there is already salivation, or when it is difficult to produe 
oomhinatiun of calomel with opium is dangerous. By it the mineral poison 
is (wncentrated in the blood, and hindered from being eliminated. By this 
the varioua so-called mercurial diseasoa may bo caused ; or a tremendous 
determination towards the region of the salivary glands may lead to results 
of a still more dangerous kind. 

Theorem 2. — Mercury ditiaUffrates or- decomposet tie blaod, and Ihut 
waste* the body. — This is the aystemic aution uf mercury, on which too 
much BtresB cannot possibly be laid. Dr. Wright has analyzed the blood 
of patients under mercurial action. It is materially changed. It contains 
more water, and is more prone to putrefaction, than healthy bluod. Tbe 
fibrine, albumen, and red globules, are diminished in amount, and a very 
fetid fatty matter is present in large quantity. The following is an aver- 
age of three analyseB of blood from men under mercurial influence: — 
Water, 827-6; fibrine. 2-4; albumen, 67-2; red globule^ 94'5; oil. 4-1; 
fetid fat, soluble in ether. 95 : salts, 37 ; loss, 5'1=1000. Mr. Smith has 
observed that the blood coagulates with difficulty. When congulatod, it ts 
cupped and buffed; but it is thebulTy coatof onssmia, and not of inflamma- 
tory blood; the elut appears rotten, and is easily broken down. 

The mercurial, then, by some iuecrutable chemical power, of whose a&- 
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lure we know DotUing, is able to decompose the blood ; by some destructire 
iigencj, it deprires it of one-third of its fibriue, one-aeTButh of its ftlbumen, 
one-sixth or more of its |;lobu1es, and at Uie same time loads it «-il.h a fetid 
matter, the product of dnciim position. Such power ia pORseseed h; finr 
Other medicines, atid certainly exerted by DOoe iq the same degree as Mtt- 
cury. It i« an agoot of terrible aetivity, and vie may well be 
we hiindle it. 

By this artificial diseaBe thut it produces, it may cause, when poshed t9 
eieees, various eoostitutional disorder* of a very serious kind. As agents 
wbivh impoverish the blood drive it to the tiasues for its replenishment, aail 
thus give work for the absorbents, bo mercury wastes the frame, oanscs the 
body to become thin and feeble, the face pallid, and diininishee the nenoiu 
ener^. It may also escite the febrile or typhoid condition called *' a«r- 
Gurial erethism," or a disease of the skin of a squamous or eciematoas 
character, ae the " hydrargyria," described by Alley in 1804, To remedy 
these disorders, whioh are produced by retention of mercury in the bloirf, 
we should employ eliminatires, especially saline purges. Duriog the 
of mercury, the system is, ax it were, disarmed, and thus more exposed ta 
the action of various irritating causes, as cold, whioh produups a low.ki 
of inflammatioa, especinlly of the mucous eurfsces. The patient must 
this renaoo he kept warm and quiet during its operation. 

Theorem 3. — Mercury is ultimately txcreCed. It paistt out by aome glands 
more than bi/ othera, inerea-iinij KCrelion, both health!/ <"*'' morbid. — SmiJl 
M ma; be the amount of the metal nbsorbed, it is an active poison while in 
the blood. It cannot remain there — the system strives to reject it; it i 
accordingly excreted, still in a soluble form, by means of varioiiB glandi 
A necessary condition of its excretion is, that it should he dissolved by tha 
fluid which passes through the glnudalor apparatus. Mercury, 
in the blood, appears to he soluble to some extent in most of the natuiftl 
■ocretiouB. "While passing into them, it inorcMBS their araount, according 
to the general rule of eliminative medicines. It is cathartic; it has been 
detected in the fiiecai evacuation after rubbing in mercurial ointment. It 
is ohulagogue, and has been discovered in the bile of dogs, to which 
been aduinisterud, by Buchheim. It is diuretic, and has been found ia the 
nrine, in spite of the notion of Murray tliat the phosphoric acid in that 
secretion is incompatible with it. It increases the secretion of the skin; 
and on administering a course of sulphur after one of mercury, black bhI- 
phuret of mercury has formed on the surface of the body. It increaaea th* 
saliva, but dues not do this until a oonniderahle amount has become colloetad 
in the blood. When the skin cannot carry off the poisou in fuScieut quan- 
tity — when the solvent power of the urine is exhausted — when the bowel 
is prevented by opium from eliminating the mercury, then, as a lost re- 
source, tlie salivary glands step in, and in the saliva the metal fiuds an exit. 
This symptom, therefore, on the terrible development of which that losy 
result from the over-admin is Iral ion of mercury I will not now enlarge — 
thie symptom ia a sign that the constitution ia saturated with the remedj,. 
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and anj great increase in tbe degree of ealiTstioD should wnro as to diicoa- 
tinue it. F»rit iti to be observed that tlie 8alivatii>ii is not inunded to ciir« 
the RjKtem of the previous disease, but simplj to cure [be sjat«m oF tbe 
neri^urj. Tbe metut has been found in the sntlva b; Lebmann. 

When given in small amount, tbe mercury acts most on the SGcretiuns 
of tbe lifer and the iutescinal caoal- The reason why it acta upon the 
Inttcr is simple. Mercury not only augments hcuUhy, but causes morbid 
seoretioD. The nitrogenous elements of the blood irhich it destroys ctwnot 
remain in the system, anymore than the mercury itself. Decomposing 
mutter Is a poison in tbe budyof a living animal. To tbe Intestinal glands 
is ordinarily allotted tbe fuuctioa of evucuatiag matters in a state of aetive 
dei." imposition. These lire increased in amount by tbe exhibition of mcr- 
onry. Evenfroni a small dose of this the fteoes acquire a peculiarly gruvpo- 
lent and altogetber unnatural character, and contain considerable quanti- 
ties of sul|)huretted hydrogen gns and bydrosulpbate of ammonia,^ ulti- 
mate pruduota of organic decomposition, which are said bj Liebig to be un- 
discoverable in healthy fieces. Thexe substances doubtless result from the 
action of mercury on the bloiMi, into which it has passed from the upper or 
ab.wrbent portion of the bowel, and from which it is evacuated in their 
company by means of the lower or elimiaating portion — the ileum and 
large intestine. But when tbe intestinal secretion is repressed by opium, 
or more work is thrown on the bowel than it can perform, these noii^ms 
matters, tuo, pass into the saliva, and add a most nauseous savor to the 
metallic taste of the mercury. 

Children and <M persons are both salivated with difficulty. Dr. Gravoi 
aaoribes this to the non-development of the parotid glands in tbe former, 
and tbelr shrunken state in the latter. Mialhc attributes it to the deft- 
cienoy of chlorides in tbeir secretions, and states that they can easily be 
brought under tbe influence of mercury if corrosive sublimate be adminis- 
tered instead of calomel. 

We have nest to consider the therapeutic operationa of Mer- 
cury. It ia H;Biiiatie and EHminative, 

1. As HEematic mtdicinea, Mercurials have a double action. 
They counteract inflammation in general, and the poison of 
Syphilis in particular. They tbua belong to the first and 
second orders of Catalytics. Mercury ia Antiphlogistic and 
Antiayphilitic. 

Mercury deteriorates the blood, diminishing in it the amount 
of fibrine and corpuscles. As an auti- inflammatory agent, it 
may be thus compared with Antimony and Bloodletting. The 
immediate effect of Bloodletting is mechanical; that of Anti- 
mony, nervous ; that of Mercury, haematic. Bloodletting 
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weakens the force of the heart -by diminishing the pressure on 
the vessels ; Antimony diminishes the pressure on the vessels 
by weakening the force of the heart ; and Mercury does both 
of these things by impoverishing the blood. Thus all of them 
favor absorption, and counteract effusion ; but, from its nature, 
the action of Mercury is slower than that of the others, and for 
the same reason more lasting. To produce this action on the 
blood, the Mercurial should be continued until some effect on 
the mouth is perceived, but not so as to cause copious salivation. 
This symptom is a sign that the blood is sufficiently saturated 
with the medicine. This point will be sooner reached if the 
Mercury be conjoined with Opium,* so as to prevent it from 
passing out directly by the bowels. Any ill result is less likely 
to occur if the patient be kept warm and quiet while under the 
influence of the medicine. On account of the durable and effec- 
tual nature of its action. Mercury is of great use in prevent- 
ing the process of effusion, and in causing the absorption of 
effused products. It is thus employed with advantage in Pleu- 
risy, and in other membranous inflammations. Next to these, 
it is most useful in inflammations of the liver and brain. It is 
inferior to Antimony in fevers and rapid inflammations, because 
slowei»in operation, and without any direct action on the nervous 
system. Antimony arrests inflammation by reducing the pulse ; 
Mercury reduces the pulse by arresting inflammation. 

In cases of primary Syphilis, Mercury is by far the best 
medicine with which we are acquainted. It is generally used 
in all cases except where there is deep-rooted scrofula, or marked 
debility, or a sloughing and irregular condition of the primary 
sore. {Dr, JPereira,) It should always be given in Iritis. In 
Periostitis, and secondary eruptions, Iodide of Potassium is 
generally preferable. 

In dividing under three chief heads the cases of syphilis which may 
occur in a constitution not previously under the influence of the poison, I 

• But the combination of Mercury with Opinm should not be persevered in to too 
^eat an extent. "By preventing; the passage of the metal by the boirels, it causes it 
to determine to the salivary glands. By this excessive and dangerous salivation, 
exfoliation of the jaw, <&o., may be produced. 
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am only expressing a view of the subject which I believe to be common at 
the present day. 

A fresh sore results from venereal infection. During four to five days 
the inoculated poison must work in the tissues about the surface of this 
sore, before it can be sufficiently elaborated to affect the general system 
through the blood. If, during this time, the sore sloughs, then the poison 
is destroyed and sloughed away before it is ripe. If we produce this effect 
by caustics, being sure that we are in time, the same occurs. Then we 
need not, I think, administer mercury. 

In a 8econd class of cases the sore ulcerates. Its edges are rough and. 
jagged. It has not sloughed away ; but the poison, having ripened, has 
passed along the absorbents to the glands in the groin. These swell and 
suppurate, and with the pus the poison is discharged ; it does not further 
aff^t the system. In such a case, we need not, I think, administer 
mercury. 

In the third case, the inflammation on the surface of the sore is of the 
adhesive kind. The edges are raised, the surface is somewhat cupped. 
The whole has a horny feel. There is little irritation ; no sloughing. It 
is the chancre of Hunter and Carmichael, more or less marked. We will 
suppose tliat the period of ripening has passed. The poison now infects 
the blood ; it does not stop at the glands or inflame them. It passes 
straight into the system at large, and a rash declares that the constitution 
is affected. When a chancre of this kind is destroyed by nitric acid, or 
some other caustic, then all may go well ; but when it has had time to 
mature, then, I think, we should administer mercury. We must introduce 
the only medicine of which we are thoroughly convinced that it possesses 
the power of efficiently striving with the enemy who by subtle means has 
now effected an entrance within our stronghold. 

The blood-operation of Mercury, by which it is enabled to 
counteract morbid processes, is involved in considerable ob- 
scurity. 'The, same must be said of all Catalytic medicines. 
Dr. Billing (Principles of Medicines, p. 73) is of opinion that 
Mercury acts by contracting the capillary vessels. I have 
already stated my reasons for dissenting from this notion 
(p. 185). The same author denies the specific action of Mer- 
cury in Syphilis. But if we only admit that there is nq other 
medicine that will cure primary Syphilis so well as Mercury, 
we cannot then surely deny that its action in that disorder is of 
a special nature. He considers it to be neither stimulant nor 
sedative, — but tonic. (Op. cit p. 101.) No one of these terms 
appears to me to be strictly applicable, but perhaps the last is 
the best of the three. 
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A perfect host uf Uicorlea hnvo at mriuus times been brought forwud 
to the s|jeclAl action of mercury iu syphilis, and its irjQueDce oTor cthec- 
diaorders. When Brat priipiised by ParoceUus and the cliomic school, it 
yrtia considered that mercury acted by snppljing a compouebt part to tb« 
human body. The disciplea of ibis man were told that thu body itself cod- 
BiBted uf ialt. sulphur, and mercury; that any of theae three, when in 
relutive eieess, won capable of causing disease. Mercury, being Tolatile, 
produced tremors, mortifications, madness, and delirium. Sulphur canaed 
fcvera and plilegmona. Salt generated stone, gravel, gnut, And colic. A. 
deficiency in mercury being the cause of syphilis, vaa one reason why Uw 
remedy was given to counteract it. 

The firat exposition of the mechanical theory of the action of mercury,. 
ocmmonly attributed to Boerhaare, and which held il« ground for so long 
a time after him, ii to be found, as far as I know, in the treatise "D* 
Mercuria," of Job. Dettinger, in 16f>8, lie ascritied the effects nf mercftij 
to the penetrative power pussesfed by iltt globules. "Oouurrunt in orgQnto 
viTO via penetrativa. ceparaliva, et mundiScativa, torn in memllis qunm is 
animalilius, unde isil non solum corpora maiirae dura penetrot, »«d etiam 
per OS eihibitum nonnunijunm oSiflMf mu nnunStiTuis carnem penetrisi^ 
perque exterioris, corporis meaiQs rursus eicepis«e" (p. 8). The nutioil 
□f Boerbaave waa of a more subtle kind. "If mercury," he Ksid, "» 
mixed with other liquids, and a motion impressed on both of them from tha 
some cause, the mercury will be carried much more switlly, and will keep iti 
motion longer than the other liquids, wherefore tta particles impinging on 
the less moved particlesof the Quids, will penetrate, divide, and comminute 
them by a certain force arising from the eicess of its Telocity, and will 
impress a greater motion upon them." He supposed that in this mauntf 
the lymph collecting in the smaller vessels was broken np am) dispersed. 
Drs. PitCBirn, Perry, and Mend, in England, adopted a similar notion, 
supposing that the particlos of mutter which constituted diAc-ase were broken 
by the weight and friction of the heavy globules of mercury, The delwr- 
mination of mercury towards the salivary glands w.ts aleo mschiuiLcall} 
explained. The impetus giveo to the weighty meial by the action of th* 
he-art was so great that it was carried along the cnrotida upwards in tin 
direction of those glands rather than to other parts of the body. Anothvl^ 
mechanical notion which came nearer to tlie truth was. that mercury in 
transuding outwards through the pores of the skin, etimiiiated ihe 
polnon by pushing it bclurc it. Vincent Brest cuuaeired that this melat 
entangled and absorbed the syphilitic virus in much the same manner 
sponge does water. 

At a later period, when the mechanical school had declined, and the 
theories of Sydenham and the humoralists came into vogue, it wa«suppose4 
by many that the poison was cast out of the system by means of the sali 
vnry secretion. This mistake, coupled with the overlooking of other mMn* 
of eliiiiiunlion. led to the most fatal errors in pructiue, A symptom at All 
times inconvenient, and which should act as a warning of the 
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ntnra^on of the Bjetem with mercury, was pushed to an extent whiuh 

became dangerouii, or ctbd destructive. 

Tho theiirj of tbo cure of BjphiliB propounded bj John Hunter, and. 
msintSiined bj many since his time, ie, that two puisoue canQOt wurk in the 
system at the same time; bo that when (lie potiion of mercury has its way, 
the poison of syphilis must yield. Now, this theory ia obnously most un- 
rekBonalile, Without pauBiug to argua that two morbid poison)) may really 
co-exiijt io the Rystcm — a fact which is now admitted by all pathologiata — 
we may Himply aak, whether mercury, aa active agent Froii) without, is a 
poixon in the Hame senBe aa Hyphilia^ If so, then arBcnic and opium are 
so also. But cannot a man who ia under the influcnc^e of mercury be 
poisoned by arsenic or by opium t Most assuredly he can. Then two 
poisons ean eiiat in the system at the same time. 

Many writers at tho present day speak of mercury as a speoiSc, and seem 
to coneider that it ncutratiies syphilis much in the same way aft an acid 
dues an alkali. Indeed, this very cumparisoa has been applied to the ease. 
But it cannot be appropriate except in an Extremely metuphoriuol sense. 
As an expression of anything in the shape of a fact — aa we know nothing 
of the nature of the poison of syphilis — it must he worthless. With an 
acid and an alkali the neutralisation is mutual ; but if mercury n(^ut^ulilleH 
syphilis, it is certiun that syphilis does not neutralize mercury. The metal 
is a poison while it remiiina in the system, and must leave it before health 
can be re-es tab! J shed. The parallel therefore fails. In a strict sense, it ia 
probable that no morbid poison can be neutralized. It may be destroyed, 
or got rid of bj evacuation. 

Mercury is n remedy more extensively used than any other in tho pbar- 
macopteiu, except opium ; but there are nut wanting, eren among men of 
science and acknowledged eminence, some who, so far from vaunting its 
power, would inaugurate a reuotion by throwing doubt on tho efficacy of a 
drug from which most physicians derive such manifold advantages in treat- 
nient. While many are opposed to its use in syphilis, others deny its ac- 
tion on the liver, and some few consider it injurious in all forms of disease. 
Dr. Bennett, of Edinburgh, doubts whether it is really a cholagogue, anti- 
syphilitio. antiphlogistic, or a eause of absorption. [Iitclurea. I8C3.) Dr. 
Habershon would ose mercury in syphilis as a purgatire, and occasionally 
as an alterative in many diaensea, but condemns strongly its indiscriminate 
or excessive use. (On the Injurioaa EJftct of Xereury, kc.. 1«00.) It is to 
be noticed that most of the subslitutBB employed for it by thQse who con- 
demn this metal as noiious or powerless have proved ridiculously ineffi- 
cient in the hands of others. Dr. Iljaltelin, of Iceland, has observed the 
most frightful secondary and tertiary symptoms in syphilitic patients who 
were supposed to have been cured by the use of caustics and Epsom salts. 
(Edin. Med.Journ., Nov., 1864.) 

It is clear that Mercury Las the power of destroying or 
tx)unteractiQg tlie lethal iaSuence of certain blood-poisons, ea- 
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pecially that of Syphilis. We have also seen that this metal in 
some manner destroys a part of the solids of the blood, and 
eliminates them from the system in an altered or decomposed 
form. Now Syphilis itself also decomposes and deteriorates the 
blood. It seems to me that the only way in which we can give 
a consistent exphination which shall dovetail and reconcile these 
various phenomena, is to suppose that the metallic agent, when 
given in Syphilis, first of all exerts its destructive energy upon 
the infected particles of the blood, which may be supposed to 
be already prone to decomposition. Like the caustic which 
destroys the tissue that has been bitten by a rabid dog, and 
prevents the fermentation of the virus which would else result 
in Hydrophobia and death, — but in a far less obvious manner, 
— the Mercury may assail the syphilitic poison, and the parts 
of the blood upon which it has exerted its action, and by de- 
stroying them and it together, and sweeping them away in com- 
pany with itself by the glandular outlets of the body, may 
prevent any further working of this morbific element on the 
system. ( Vide p. 204.) 

2. Mercury, being unnatural to the blood, passes at length 
out of the system through the glands, and acts as an Elimina- 
tive. Like Antimony, it tends to increase all the secretions in 
the body. But whereas Antimony acts especially on the secre- 
tions of the skin and pulmonary membrane. Mercury tends 
particularly to excite the functions of the liver and bowels, 
being Cathartic and Cholagogue. When its action has pro- 
ceeded to such a point that the system is thoroughly infected 
with it, it acts as a Sialagogue. Of its true eliminative action 
we have better proof than has yek been obtained in the case of 
Antimony; for Mercury has been found to pass into the alvine 
excretions, and into tbe saliva, by M. Lehmann; and discovered 
in the bile of dogs, to which it has been administered, by M. 
Buchheim.* 

For the purpose of acting upon the liver and bowels, Mer- 
curials are frequently used in disordered digestion, and cases 
of hepatic derangement. In Intermittent disorders. Debility, 

* Dr. Jackson, of Calcutta, and other Indian physicians, mentions the curious fact 
that, in abscess of the liver, it is difficult to produce salivation. 
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Gout, Rheumatism, and Scrofula, small doses of Mercury are 
often of service. I have endeavored to show (p. 165) that in 
these cases they may prove inJirectly tonic, by restoring to the 
system some of the wanting elements of bile, which are normally 
secreted by the liver for the purpose of being reabsorbed into 
the system. In such cases we must by no means combine it 
with opium. This combination may be suitable in some peculiar 
cases of local inflammation; but it often hinders the proper 
action of Mercury instead of promoting it, and checks the 
elimination which is attended with such advantage. 

In incipient and chronic cases of Scrofula, consumption^ and 
mesenteric disease, it is possible that Mercurials may act yet in 
another way. They no doubt stimulate the formation of the 
Pancreatic secretion, which is similar in nature to the saliva. 
By doing so they may assist the absorption of the fatty matters 
of the food in the case of thin and emaciated subjects, in whom 
it is probable that the function of this gland is frequently 
impaired. ( Vide p. 352.) 

Mercury assists the operation of all other medicines which 
act upon the secretions. In cases of hepatic dropsy it helps the 
action of Diuretics, and tends to remove the cause of the conges- 
tion, by stimulating the function of the liver. 

The administration of Mercury to dogs, according to Dr. 
E. B. Harvey, diminishes the amount of solids excreted in the 
urine. At the same time it causes Diarrhoea, and increases the 
amount of solids excreted by the bowel. {Med,-Chir, Review, 
April, 1862.) 

Some have, without sufficient reason, assumed Calomel to be 
a Sedative, when given in larg^ doses. To act in this way, very 
large doses have been recommended and given in fever and 
malignant cholera. Calomel is naturally afi insoluble substance ; 
and in these ca^^"s the function of absorption is at the very 
lowest ebb; so thnt it is probable that the large doses are often 
left unabsorbed, and pass out of the bowels very much as they 
entered, producing scarcely any more efiect than so much chalk 
mixture. 

Were we to believe all that has beer) said about this drug, we should 
welcome in it a cure for all the ills that affect humanity, the veritablo 
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panacea of the old dreamers. Unfortunately we cannot do this. But it is 
an agent of wondrous properties, a remedy of vast and varied power ; peiv 
haps, altonjether, the most useful in our Pharmacopoeia. It is the very 
prince of that class of remedies, unfortunately too few, that are capable of 
entering the system, of grappling with a disease in the blood, and of coming 
off victorious in the struggle. 

Putting jiside for the moment its use in the phlegmasiae and in chronic 
disease, were it only for its power in syphilis, it would be of the utmost 
value to us. The syphilitic poison is connected in some manner or other 
with about half the diseases of towns. Is it likely to die out ? Fordyce, on 
being asked this question, replied with another — Are men becoming tired 
in the pursuit of pleasure? The great moral ulcer of our social system, in 
spite of all the efforts of philanthropists and legislators, is hardly likely to 
be healed so long as men continue in their present state of mind. 

"Audax omnia perpeti 
Gens humana ruit per vetitum nefas." 

Moreover, it is said, and I think with a fair show of reason, that syphilis 
is even gaining upon us in London. Is it wise then to do what some would 
advise, to let the only valuable weapon with which we are armed against it 
drop through our fingers ? The more we know of its real actions, of the 
mystic processes of its absorption and operation on the system, and of the 
comparative physiological tendencies of the various forms in which it is 
administered, the better shall we be able to wield it with skill and effect. In 
a line of investigation and of patient experiment on disease and remedy 
lies our best and wisest course ; and so long as we steadfastly pursue this 
widening path, so long at least we physicians can say, that at the bottom 
of our box of Pandora there lies a Hope which is not yet flown. 

IODINE. 

Class I. Div. II. Ord. II. Antisyphilitica. 
Class I. Div. II. Ord. III. Antiscrofulosa. 

The readiest and best way of obtaining the beneficial effects 
of Iodine is by the use of Iodide of Potassium. This is a very 
soluble salt. The peculiar virtue'fe of Iodine are not impaired, 
but rather improved, by its chemical combination with the 
alkali. And when we administer the Iodine itself, as in the 
tincture, there is no doubt that after entry into the blood it 
combines with some alkaline base. 

In thus combining with an alkali, — suppose it to be Soda,- — it forms an 
Iodide of Sodium, along with an lodate of Soda. Thus we have something 
more than Iodide. The lodate is more irritant, and is apt to produce 
gastric pains. These may be caused by the commercial Iodide of Potassium, 
when, as frequently the case, that salt contains an lodate of Potash. 
LLeroy.) * 
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If the use of Iodine be continued for some time, it has tlie 
effect of impoverisliiag tlie blood. It aometimea produces a 
vesicular ei'uption * on the skiu, and causes a couaiderabla 
degree of irritation of the mucous membrane of the Eose and 
eyes, — with some fever. 

The preparations of Iodine exert in the blood some special 
actions of a Catalytic kind, by virtue of which they are enabled 
to counteract the morbid actions of secondary Syphilis and of 
Scrofula. Iodine is not, like Mercury, a general Antiphlogistic ; 
hut it is a stimulator of the function of absorption, as are all the 
medicines -that tend to impoverish the blood. Btich medicines, 
■when their action is pushed to an extreme, may, by destroying 
the albumen and fibrine of the blood, f cause it to repair for its 
renovation, by means of the absorbent system, to the very 
tissues themselves. This action, in causing absorption, can be 
no explanation of the blood-operations for which Io<iine ia 
employed ; for these are peculiar to it alone, whereas the other 
property is shared by other remedies. But this absorbefacient 
action has doubtless been much exaggerated. By ita action in 
neutralizing poisons in the blood it is able to disperse any 
tumors that have a scrofulous or syphilitic origin. But it has 
been used to cause the disappearance of growths that have no 
Buch origin,— and with very different or negative success- 
Mr. Fergueeon states that he has never in one single instance 
seen an organized adventitious growth removed by its means. 
(Manual of Practical Surgery, p. 169.) I doubt myself whether 
Iodine could possibly cause the absorption of any swelling 
unconnected with these cachexies, or of any gland or part in a 
healthy state, without at the same time bringing the patient to 
death's door by the impoverishment of the blood which it must 
produce. 

Iodine is an Antisyphilitic. But this term ia not applicable 
to it in exactly the same sense as to Mercury. Its use is con- 
fined to the latter symptoms, — to Periostitis; and the late 
eruptions, as Kupia, Sometimes it even faib in tliese. This is 
generally when the primary disorder has not been met by 

* PapaUr, Br7lhemi[oQi, uid pnitulor eraptioni, tit klio dseribed b; Dr. Fiiofaer, 
■f '• lodino la Dim of tli« moit enerzotio of (he cUii of FluHiSuiU."— Uialh.. 
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Mercury. So.ne preparation of Mercury should then be ad- 
ministered for a while ; and the Iodide of Potassium may be 
given afterwards. Thus the disorder which is controlled by the 
latter medicine is so modified as to be something quite distincw 
from the primary Syphilis. The great discovery of the use of 
the compounds of Iodine in secondary Syphilis was made by 
Dr. Williams, and announced by him in a paper read before the 
College of Physicians in 1834. 

The same medicine is an Antiscrofulic. It is applicable in 
all the forms of Scrofula, and in Goitre. Possibly it acts 
differently in such cases ; but it is certain that there is often, 
in cases of confirmed Syphilis, a cachexy similar to that pro- 
duced by Scrofula. In either disorder, when this cachexy is 
confirmed, Mercury is most objectionable. On the contrary, in 
primary Syphilis, and even in incipient Scrofula, Mercury may 
be used. 

As Iodine is a cure for Goitre, some have ascribed this affection to the 
use of water which does not contain Iodine. But I do not think there is any 
ground fur this idea. This unpleasant deformity is common in some South 
districts of England, in the immediate neighborhood of the water of the 
ocean. Kain-water has been found by recent analyses to contain Iodine, 
and there are but few springs and rivers which are not partly supplied 
from this source. The Goitre and Cretinism of the Alps is vulgarly 
ascribed to the drinking of snow waler distilling from the glaciers. Some 
find fault with its coldness Some object to it that it does not contain 
Iodine. This is to be doubted ; but if true, it would probably be a matter 
of no importance. On the other hand, the old physicians, as Dr. Mead in 
1702, alleged a superabundance of calcareous salts in this water. A simple 
observat'on of such matters as pass before the eyes of every tourist is 
sufficient to demonstrate that i)ie*snow water is noways in fault. In the 
upper and more airy part of the valley of the Rhone, I observed that scarce 
any of the inhabitants were afflicted with Goitre or Cretinism; but they are 
the nearest to the great glacier from which the river takes its rise. Far away 
from this, at Martigny, at the lower part of the same valley, these diseases 
abound ; so do they in the beautiful Val d'Aosta; but these situations are 
confined and low, and penetrated by no direct current of air, on account of 
the mountains by which they are surrounded on all sides. The contrary 
being the case at Chamouni, the inhabitants of that village are healthy; 
for though living at the foot of Mont Blanc, and deriving their water from 
the melting of the glaciers, their situation is airy and salubrious. 

The fronds of the laver (Porphyra laciniata) and other sea-weeds, used as 
articles of diet, and oysters among the animal products of the sea, contain 
Iodine in considerable quantities, and may be used with advantage as medi- 
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oinal food in scrofulous cases. " Sea-weed wine," a vinous tincture of the 
common Fucus, may be employed to dispel Goitre, and to cure glandular 
tumors in other parts of the body. 

Like all potent remedies, Iodine requires to be carefully used. 
It is sufficient to give it in small- doses. If given in large doses, 
and too long continued, it causes a deterioration of the 'blood, 
followed by an emaciation of the whole frame. So vigorously 
was this medicine used by the Swiss practitioners after its first 
discovery, that serious consequences, as the absorption of the 
mammae or the testes of healthy individuals, are said to have 
ensued in several cases* By these mishaps their faith in its 
utility was much shakep^ But M. Magendie states that he has 
never known such a thing to occur; and M. Lugol, the most 
devoted and enthusiastic of all the advocates of Iodine, has 
observed that scrofulous patients frequently become fattened 
during its employment. In fact, such results as those above 
stated can only take place when the remedy is unwisely and 
most incautiously employed. 

The therapeutic actions of Iodine have been ascribed by Dr. 
Billing to a contraction of the capillary vessels ; by Dr. Pereira 
to a liquefaction of the blood ; by others to a direct stimulation 
of the absorbent system. It probably counteracts morbid opera- 
tions in some way that we do not understand. It is one of those 
medicines which tend to increase secretion in general. It 
appears to act most upon the urine, but is not a powerful 
Eliminative. It has beeji chemically discovered in the blood, 
urine, and sweat; as also in the saliva, tears, and nasal mucus, 
which secretions are apt to be increased in quantity during 
its action. 

The Iodide of Potassium should be cautiously adrinistered 
to excitably patients, as it sometimes acts as an irritant. When 
the stomach is irritable, it should be given after meals, and the 
dose considerably diluted with water. 

A bronchocele, to be benefited by Iodine, should consist of a 
simple enlargement of the gland, not of very long standing, nor 
painful to the touch. All scrofulous affections, whether of the 
glands, joints, liver, or other parts, are more or less benefited 
by the use of Iodine. Iodine has been used in simple enlarge- 
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ment and induration of various organs, particularly the uterus. 
Dr. A. T. Thomson speaks highly of its efficacy in ovarian 
dropsy. But, as I have just stated, it is my opinion that in cases 
unconnected with Scrofula or Syphilis we can place little or no 
reliance on this medicine. 

It is probable that Chlorine, Bromine, and their compounds, 
closely resemble the preparations of Iodine in their therapeutic 
operations. 

COLCHICUM. 

Class I. Div. IT. Ord. IV. Antiarthritica. 
Class II. Div. III. Ord. I. Sedantia Generalia. 
Class IV. Ord. III. Cathartica. 

The majority of medicines that affect the blood permanently 
belong to the mineral kingdom, while most of those that power- 
fully impress the nerves are derived from vegetables. But to 
the rule that Haematic medicines are of mineral origin, we have 
already found one important exception in the case of Quinine 
and Tonics. Colchicum appears to be another instance of the 
kind. The great and obvious use of this remedy is that action 
in the blood which above is classed first, i. e. its influence in the 
counteraction of gouty disorders. We have already considered 
at some length (p. 219) a number of Antiarthritic medicines 
that seem to act in a chemical manner. Colchicum is not one 
of these. It is a General Sedative, and a Cathartic ; in large 
doses, an irritant poison. It seems also to increase the amount 
of other secretions, particularly the urine and the bile. But it 
is used beneficially in Gout; and it is assumed that in the cure 
of this disorder it exerts an action in the blood, inasmuch as its 
remedial operation appears to be independent of its nervous and 
glandular actions. This haematic action must be of the Cata- 
lytic kind, and may probably consist in the exertion of a special 
influence over the erring assimilative processes, which tends to 
resolve them into a right direction. 

But it should be observed that at least three other explana- 
tions of the action of this remedy have been proposed, each of 
which is possessed of a degree of plausibility. 

Some have described its efficacy to the union of a cathartic 
with a sedative effect, and have even substituted for it a com- 
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bination of Opium with a drastic purgative. Those who adopt 
this view of its action aver that Colchicum acts best when it 
purges freely. But though Purgatives are often of use in gouty 
disorders, it is generally found that Colchicum operates most 
favorably when given in too small a dose to produce any 
purging. 

Colchicum stimulates the function of the liver, which is 
generally deranged in gouty disorders. Mercury, which also 
promotes the secretion of bile, is in this way useful in Gout. It 
seems that the formation of this secretion is in some manner 
essential to the integrity of those blood-processes which are 
disturbed in arthritic diseases. It might therefore be supposed 
that Colchicum too acted as a Cholagogue. But it is not 
clear that it increases the secretion of bile in any very marked 
degree. 

Thirdly, it is affirmed by some that this medicine is of use 
in eliminating uric acid from the blood, this product being 
supposed to accumulate in the system before the paroxysm of 
Gout. It is said that under the action/)f Colchicum the natural 
amount of this substance in the urine is much increased. This 
would be an important fact if it were certainly proved. But it 
does not seem to be so ; indeed it would seem that the phenom- 
enon referred to, in the cases where it was observed, must 
have been a symptom of the disorder, rather than of the treat- 
ment.* 

Colchicum is more or less applicable in the gouty forms of 
Rheumatism, in Lithiasis, and in acid dyspepsia, but it Ls most 
efficient in the simple gouty paroxysm. 

There are several objections to the indiscriminate use of this 

* This sfatcmnnt of the augmented excretion of Urio acid was made by Chelias of 
Heidelberg. It was disputed bj Dr. Graves of Dublin ; and Dr. Pereira not only 
denied it, but thou;;ht it likely that Colchicum would rather diminish than increase 
this excretion. (Mitteria 3ffdicn, 3d edition, p. 1051.) The original statement, 
though probably an error, has been repeated by many, as by Dr. Paris ( Pharma" 
coloytn, 9th edit., p. 842). Dr. Macl:igan states that Colchicum also increases the 
eliminiitiun of Urea — a statement that has already shared the same fate as the pre- 
oe<ling. But on this ground he recommends it for use in Bright's di.<ease. {Monthly 
Jouriinff Jun., 1852, p. 3U.) It had previously been given in Dropsy by Stdrck: 
seeming to act ns a purgative and diuretic. Dr. Garrod, lastly, denies that Colchicum 
has any cfTeot in altering the amount of Urio acid or Urea excreted. 
25 
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remedy. Some have observed that though it cures for a time 
the gouty attack, it causes the next assault of the disease to 
recur more quickly than it would otherwise have done. The 
dose also certainly requires to be considerably increased on 
each successive occasion. Sometimes this medicine producer 
a great depression of the spirits. Dr. Todd believes that 
Colchicum has often a tendency to change the common acute 
form of Gout •into an asthenic form which is less amenable to 
treatment. So that, altogether, it is perhaps a good rule to 
treat the patient without Colchicum as long as it can be done 
with safety, adopting this medicine only as a last resource, 
when other remedies have been tried and failed. It ought 
rarely to be used in Rheumatism. In the asthenic form of 
Gout, or in old Chronic cases, when there are chalk-stones on 
the knuckles, Quinine, Stimulants, and Purgatives constitute 
the best treatment. Alkalies, and mercurials, may prove ser- 
viceable in acute cases. 

But it is certain that in many cases of this painful disorder 
Colchicum gives immense relief; and it often seems to be the 
only medicine that is capable of doing so. 

ARSENIC. 

Class I. Div. II. Ord. VI. Anti periodica. 
Class I. Div. II. Ord. VII. Anticonvulsiva. 
Class I. Div. II. Ord. VIII. Antisqcamosa. 

This medicine has already been noticed at considerable length 
in the account of the three last orders of Catalytic medicines. 
It is again noticed here as one of the most remarkable of those 
mineral substances that are used to counteract blood-disorders. 
It appears to be capable of exerting no less than three kinds of 
action in the blood, which operations result in the counteraction 
of Periodic disorders. Convulsive diseases, and certain Cutaneous 
eruptions. That must of necessity be a various and obscure 
agency, which is gifted with the power of arresting and con- 
trolling so great a variety of morbid actions. 

We can give no certain explanation of its action, and can 
only suppose that, like Mercury with others, it probably 
decomposes these poisons, and causes them to be eliminated 
from the system. 



ArfsKNIC. 



387 



It would seem that Ague and its kindred disorders are capable 
of being combateil and cured in two differeut ways : by Reeto- 
rativea, such as Quioa, which appear to supply the blood with 
a certain needful material ; or by Catalytica, as Arsenious acid, 
which operate by antagonizing a morbid action which is either 
the cause or result of the blood-disease. I have given my 
reasons for ranking Quina and Tonics among Restorative medi- 
cines. The following are the principal grounds for which 
Arsenic is included among Catalytics, It is unnatural to the 
blood, and is at length excreted from the system. It acte as a 
poison, aod ia able to work out in the blood a certain process of 
its own. It has no sudden action on the nervous system, like 
that which is possessed by Neurotic medicines. And it ia able to 
counteract a number of disorders, as Le[>ra and Impetigo, which 
are assumed to depend upon morbid actions in the blood. 

Arsenic has been recommended in Syphilis, but it exerts no 
marked power over that disorder. In Ague it poaaessea this 
advantage over Quina, that it may be administered with safety 
during the paroxysm. The ordinarj* precautions in the admin- 
istration of the Arsenical solution (Liquor Pofcaasffl Araenitis) 
have beori ab-eady enumerated, viz., that the dose should be 
small at first, and afterwards gradually increased; that as soon 
as it produces swelling of the face and eyelids, or irritation of 
the stomach, it should be discontinued, or the dose reduced; 
and that it should genei-ally be given on a full stomach, as it ia 
then less likely to irritate. 

An account of the tlierapeutictil actionit of ar^icnic would he incnrnpletQ 
if it did Dot include entne tintiae of the ritranrdinnry fact whiuli now 
appenra to be CBtubliahed. of the tolerance of large doaea of thia drug tij 
perwna who have become by degrees habituated to it. We are familiar 
with this phenomenon of tolerance in the caae of norre-medicinea ; with 
blood-medioiDBs it ia ro rare thirt we should decline to helieTe in it until 
convinced by oTerwhclming evidence. I have long been awnre of the fact 
that larger and larger dotes of thifi poisonous mineral are borne with impu- 
nity by patienla who have lieen fur Bome time under treatment for cuta- 
neous and conTulsive affeeti'ina. A oaae has been brought nnderiny notice 
by Mr. Milton, in which as much as 400 drops of Liquor Arsenicalia were 
taken in a week without injurious eonaoquences. Facta like these preparo 
ns to Accept, without dispute, the sluriea of ArsenicnlriDkers aud Amenio- 
eaiers in this and other oounlries, which for bo long a time were scouted 
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M apocryphnl by BoioQtific men. Dr. Diit; and Hr. Cbarch tell ub that 
water coDtainiDg an appreciable proporlion of areenic ('064 jn^ing ii 
gallon) is used irith perfect irapuoitj fur drinking parposes by tha inhftbi- 
UiDla uf Whitbeck, in Cumberlaod. [Edin. nH Journal, and Lanctl,i 
July, 1863.) Long ago, an Austrian phjgiuinn. Von TschuJi, assured VMM 
that aiHOnio was eaten in considi^rable quantities by the peasants i: 
mining districts of Lower Styria. and was in favor among them as a d 
of iinproviug tbeir compleiionB. The statement, reiterated in rarioiui] 
popular works, was alluded to a» inorediblo by the greui majority of w 
on toxicology, and un the aotiun uf medicines. Dr. Tayliir {On /^uofu) 1 
pronounced the story "absurd." Dr. Lorenr, of Sal»burg, has, howevert I 
corroborated the tale of Yoa Tschudi in forwarding to Mr. Heisob, of Lob> J 
don, in 1860, some positive evidence obtained from the directors of iha j 
arsenic works in Styria. Dr. Muclagan, of Edinburgh, and Dr. Rutter, I 
dptermined to set the (juention at rest, visited Styria in Ibe spring of 1865r i 
They were enabled to verify tbe fact that large doses of arsenic (arseniooa. 1 
acid and the sulphoret) were taken habitually and with impunity bj 
natives of that country. One msn was observed to take about live graioa, 
another six grains, of white arsenic at a dose. [Edin. iled. Journal, 
April, 1865.) Dr. Qurley doubts whether more than a small portion of the 
arsenic thus taken in the solid form can be absorbed into ibe blood. But 
one grain of white arsenic is a poison to most men. So that, until tfaeM J 
positive statementfl, made in several quarters, can be satisfaclorily Bcconntcll 
for or confuted, this phenomenon of the tolerance of arsenic mast be ■ ~ 
mitted as a fact. 

AMMONIA. 

Class I. Div. I. Ord. III. Alkalia, 

Class II. Div. I. Ord. I. Stihvi.antia Gcmeralia. 

Class IV. Ord. II. Eipectorantia. 

Class IV. Ord. V. DtAPaosjiTicA. 

This medicine may be taken ae the type of aimple General I 
Stimulants. It tends to excite the nervous forces generally. 
The remedies of this group are not very potent in their action, 
Ammonia being perhaps as powerful as any of .them. Alcohol, 
an Inebriaot Narcotic, produces at first a greater stimulant 
efiect, but its action is followed up by a depression of the I 
nervous forces, and an affection of the powers of the miatL I 
This influence over the intellectual functions is confined to the " 
Narcotic division of nerve-medicines, and is not possessed by 
Ammonia. 

Ammonia is capable of acting chemically as an alkali in the 
system, and may be used in various cases in which alkaltea are 
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wont to be employed; but it is inferior to Potash in such dis- 
orders, because its affinities are far less powerful than those of 
that alkali. It is also caustic and irritant when applied ex- 
ternally in any form. 

Dr. B. Jones has stated that when given in large doses, Am- 
monia undergoes an oxidation in the system, by which some 
Nitric acid is produced. But the statement has been since 
called in question by Lehmann and JaflK, the latter of whom 
has repeated Dr. Jones's experiments, but arrived at a contrary 
result. (Journ.flir Prakt. Chem,, June, 1853.) 

According to Dr. B. W. Richardson, the existence of free 
Ammonia in small quantity in healthy blood is the chief or only 
cause of its alkaline reaction. To the escape of this volatile 
alkali after blood is drawn, and the consequent liberation of the 
fibrine which it held in solution. Dr. Richardson ascribes the 
phenomenon of the spontaneous coagulation of the blood.* This 
theory may be considered to have been disposed of by later 
researches, which have demonstrated that the presence of 
Ammonia in the blood will not prevent coagulation, and have 
thrown the gravest doubt on the assumed fact of the existence 
of this alkali in a free state in the vital fluid.f 

Administered internally in solution. Ammonia has a power of 
quickening the action of the heart, and exciting the circulation 
generally. It is therefore particularly useful in the common 
case of Fainting, or threatened Syncope* This stimulant power 
is possessed only by the free alkali and its carbonates. And as 
the secretion of the stomach is acid. Dr. Pereira supposes that 
the free or carbonated Ammonia becomes neutralized before 
absorption ; that it is therefore unable to act in the blood except 
as a salt, and can only act as a stimulant while in contact with 

* Atftf^ Cnop€r*9 Prize Etnayf On the Coagulation of the Bloodj 1858. Another way 
of plausibly nooounting for this phenomenon had been previously suggested by myself. 
Small quantities of Glucose exist in the blood. The slight degree of fermentation or 
putrescence that would ensue after the blood is drawn, might cause this Glucose to 
develop into Lactic acid. This would then neutralize the alkali present, and set free 
the Fibrine. 

f KUhn and Gamgee deny that there is any free Ammonia in the blood. (Lancet, 
Bee. 16, 18ff5.) Zimmerraann states that fresh blood will coagutate in spite of the 
presence of Ammonia {Zeittchrift fiir Rat. Med., 1860). Prof. Lister (Croonian Lee- 
ture», 1S63) and Dr. John Davy {Brit, Aaaoeiation, 1863) have made experiments which 
tend to disprove Kichard^on's theory. 
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the coat of the stomach. Its influence must then be conducted 
by the nerves from the surface of the stomach to the heart. But 
though the nerves are the natural channels of various motor and 
sensory impressions, it is to assume an unprecedented thing to 
suppose that a medicinal action can be transmitted by their 
means to a distant part. For this and for other reasons it seems 
to me to be most likely that the solution of Ammonia is absorbed 
too fast in the stomach to be neutralized by the gastric juice. 
Or even if it were neutralized before absorption, it would prob- 
ably be again set free on entrance into the blood, in which 
there is a slight excess of alkaline matter. Thus Ammonia 
would exist in the blood in a free state, except in those morbid 
conditions in which there is a general excess of acid in the 
system. I suppose the same to be the case with Potash, when 
it is given in any quantity. The great difi'usibility of the free 
Ammonia would be an additional reason for its rapid absorption. 
When the gas is inhaled, as in the use of smelling-salts, and 
applied thus to the nasal and pulmonary mucous membranes, 
it must pass through to the blood in a free state, for these 
surfaces do not secrete an acid. And yet its effects in this case 
are the same as when it is taken into the stomach, which 
further renders it probable that in the latter instance it is 
absorbed free. 

When there is an excess of acid in the system. Ammonia may- 
be used as a Restorative. It diminishes the acid reaction of the 
secretions by combining with the acid to form a salt. Ammonia 
is a remedy of the greatest utility in cases of acid dyspepsia 
with eructations. It serves the same purpose as the fixed 
alkalies, but does not depress the system as these tend to do if 
used for any length of time. 

In ordinary conditions (i. e. when not required in the system) 
it has to be excreted from the blood. Both Ammonia and its 
salts act a§ Expectorants and Diaphoretics, being excreted on 
the mucous surface of the lungs, and on the skin. Free 
Ammonia is a better Expectorant than any of its neutral salts. 
The secretion of sweat contains an acid. The Ammonia which 
passes out on the skin combines with this acid. But on the 
pulmonary surface it is probably excreted free. For it is found 
tliat the careful inhalation of Ammoniacal gas has the same 



effect in augmenting the mucous secretion as the internal uaa 
of Ammonia. Ammonia is volatile, and soluble in air; and 
tends for that reason to pass off freely from those secreting 
eurfacea which are immecJiately in contact with the atmoaphere 
(p. 320). 

Experimenters differ on tho questinn of the presence of AmmoDiit in the 
breath and perBpirntion. Tho fcirmcr is more readily einmined. Rich- 
ardaon {np, ciL], with Viale and Latini, states that Amuionia is present in 
the henlthj' breath. Reulitig. on the uoutrary, finds that the AnimotJJn in 
the expired air amoutita only to one eighth of the quantity in the air in- 
spired. (Inaugural Disserlatina, Gltjisnn, 1S54.) But this Ammonia in 
the breath, iin index of that in the blood, ib increased, ho says, in low 
FsTers and Albuminuria, ttiough not in Catarrh, or chronic blood-diseases. 
In the latter case only ie it admissibls when ^von as an Alkali, or advis- 
able for nnj length of time as a stimulant. 

It is supposed by some that difi'usible Stimulants act simply 
on the ganglionic system of nerves, being able through tbem 
to excite the functions of the heart, vessels, and glands. But 
Ammonia is used with advantage in some cases in which the 
whole nervous system is implicated in the disorder. It haa 
been employed in cases of Typhus, of simple febrile exhaus- 
tion, of Hyatpria, and Epilepsy. In such affections the "brain 
ifi at leaat involved, if not often the chief seat of the disorder. 

Ammonia is applicable in all cases where general stimulanta 
are indicated, and an alkali is not undesirable. The Carbonate, 
in large dosea, has been given with great success in various 
depressing disorders, as Scarlatina maligna (Mr. Wilkinson) and 
Equinia (Dr. Mackenzie). It is, however, to be observed that in 
these disorders acids are more applicable on theoretic grounda. 
(Fide p. 135.) 

Spasms and convulsions are due to a general derangement of 
the nervous forces, aod particularly of the brain, in which these 
centre and originate. Stimulants, by exalting the natural 
functions, counteract and control this derangement. It is thus 
that Ammonia and volatile oils are of use in convulsive dis- 
orders; but they are seldom of any permanent efficacy, as in 
most cases of Hysteria and Epilepsy there is at the bottom a 
blood-disease, of which the spasmodic fits are only the symptom 
and outbreak. ( Vide p. 236.) So also is there a limit to tlie 
efficacy of Stimulants in such cases as Typhus fever ; there is 
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a certain point of exhaustion beyond which they are of no avail. 
For I have attempted to show that though Stimulants are com- 
petent to exalt nervous force, they are unable to supply vital 
force. A degree of nervous force is necessary to the continuance 
of life ; but when the powers of life themselves are ebbing away, 
it is impossible then to prolong any further the thread of exist- 
ence by the exhibition of Stimulant medicines. 

It may further be observed that the fact, if established, of the 
increased excretion of Ammonia, by the breath and skin, in low 
fevers and eruptive disorders, is by itself a contra-indication to 
the employment of the agent, because showing that there is 
already too much of this alkali in the system. 

The action of Ammonia is directly the reverse of that of 
Prussic acid, which is a General Sedative, producing Convul- 
sions and Syncope. Ammonia is thus used in cases of poison- 
ing by that liquid. 

STRYCHNIA. 
Chiss I. Div. I. Ord. II. Stimulantia Specifica. 

Strychnia is the chief alkaloid and active principle of Nux 
Vomica.* This medicine is comparatively simple in its action. 
It has no claim to the title of Sedative, which is sometimes 
applied to it. It does not affect the nerves generally. It has 
no direct action on the brain, but stimulates chiefly the function 
of the spinal cord, and its system of nerves. Of the^e nerves it 
affects the motor considerably more than the sensory branches. 
Along with the spinal cord, it doubtless also acts upon that 
part of the brain which is immediately associated with the 
spinal system of nerves. But the function of reflex motion, 
which is thought to reside in the spinal cord, is particularly 
stimulated. 

Strychnia is thus an exciter of muscular contraction and of 
motion ; exalting sensation in a less degree. That it operates 
by an action on nerve,t and not on muscle directly, has been 

* According to Professor Taylor, Nux Vomica contains half a grain per cent, of 
this alkaloid. According to Mr. Httrsley {Chemist, iv. 2), as much as one per cent 

•f It has a direct action on nerve-fibre/!. Prof. Courty, of Montpellier, in 1863, 
cured case." of facial paralysis hy subcutaneous injection.*? along the course of the faoi»l 
nerve, between the stylo-mastoid foramen and the oondyle of the lower jaw. 
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proved by the experiments of Matteucci. It has alao apparently 
some action ou a part of the ganglionic system of nerves, by 
which it ia enabled to promote the I'uiiction of the stomach, and 
becomes temporai'ily a tonic when given in relaxed conditionB 
of that organ. But it does not excite the action of the heart. 

In cases of poisoning by Nux Vomica, the brain and the heart 
iire unaffected. Tetanic and general convalsions are produced ; 
and the immediate cause of death is a spasm of the muscles of 
respiration. 

Dr. Tajlor han very ctearlj laid down ihe diatinctionB batween Lha kind 
of Tetanus which is produced by Strychnia, and tbat whiob is the resalt 
of disease. The symptoms are sudden aod violent, nearly ail the Toiuntnry 
muBales are affected Bimultaneously. OpisthotonDs occurs early. The 
aymptoms go nn U> death, or the man recorera completely. Tbey seldom 
last for more than two hours. Idiopathic Tetanus, on the other hand, is 
gradual, commencing with spasm of the jaw ; opisthotonos comes on later ; 
the aSeotion may last for dayp. or even weeks. (Ou^'j UoapUal Rtporls, 
vol. ii.. I806.) 

In treating of this subject, some confusion has arisen from the use of the 
word mterminsion. There is in neither case a ponitivo intermission or ces- 
aation of symptoms, though iu both they may be paroxysmal. The apparent 
intermUsioQ in poison in greases is caused simply by the effects of one duse 
having gone off, and fresh symptoms being subsequently produced by 
another dose. 

It has been supposed that tho poiBonous alkaloid may become destroyed 
while in the blood (Taylor). I du not think we have any sufliciont ground 
for assuming this. I think Mr, Hondey has shown that the Strychnia may 
sometimes escape detection in cases of poisoning by rea^in of its power of 
entering into a firm combination with Albumen, from which itoannot even 
ho separated by an acid menstruum. Strychnia is alao rapidly eliminated 
in the secretion of urine, and as it thus passes out of the syKtem, its action 
goes off and disappears. As opposed to the theory of the decomposition of 
Strychnia in tbe system, it may be mentioned that the flesh of nuimala 
poisoned by Strychnia is poiaonous. 

Strychnia causes a contraction of the muscles by stimulating 
the motor centres, and originating in them an impulse which is 
propagated along the motor nerves. So that when these centres 
are diseased, or the continuity of tbe fibres destroyed, it ie 
unable to exert itt power. It is used aa a medicine in cases of 
PuralyBis, But when the lesion of the nervous centre ie of re- 
cent occurrence, or' when it has been of so serious or extensive 
a nature as to admit of no repair in the coui-se of lime, the 
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remedy will be ineflfectual. It is only successful in cases where 
the injury to the nervous centre has healed up, and where the 
limb continues paralyzed merely because the motor nerves have 
lost the power to transmijr the necessary impulse, from having 
been so lonff unaccustomed to the discharge of this office. It is 
also of use when the motor system of nerves is depressed and 
deranged in Hysteria or Chorea. (Trousseau.) 

As it is able to act on the nerve itself, it is sometimes thought 
best to apply it to the affected part on a raw surface produced 
by a blister. The advantage of this plan is most obvious in the 
case of Lead-palsy, where the cause of the paralysis is local, 
residing in the nerve, and not in the centre. But in this case 
also it is necessary that the nerve-centre be sound. Dr. Neli- 
gan recommends Strychnia in Lead-colic, in which disorder 
constipation and' distention of the bowel are produced by a 
paralysis of a portion of the large intestine. 

Strychnia has been used with benefit by Dr. Golding Bird 
in cases of Phosphaturia connected with a functional derange- 
ment of the spinal cord. 

Nicotine and iTrari have been recommended as antidotes in poisoning by 
Strychnia. The remedy, however, though potent, is as bad as the disease. 
Animal Charcoal, given early, affords the best hopes of recovery. Chloro- 
form, Camphor, Hydrocyanic acid, and Tannin, have been employed with 
more or less success in Strychnia- poisoning. 

ALCOHOL. 

Class II. Div. II. Ord. I. Narcotica Inebriantia. 
Class IV. Ord. V. Diaphoretica. 
Class IV. Ord. VI. Diuretica. 

We have already considered in order the peculiarities in ac- 
tion that distinguish Narcotics ahke from Stimulant and Seda- 
tive medicines; how they tend first to exalt the nervous forces, 
and then to depress them, and have further a particular action 
on the intellectual part of the brain. We have observed that 
these remedies may be divided into three minor groups, which 
differ considerably, if only regarded in their action on the 
nervous forces generally. For that Inebriants approach very 
nearly to Stimulants, and Deliriants to Sedatives, while Sopo- 
rifics occupy an intermediate place. We have seen also that 
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though, during the stage of stimulation, these three orders tend 
all more or less to excite the powers of the mind, they differ 
characteristically in their secondary or depressing effect upon 
the same. That, with respect to our present purpose, the in- 
tellectual functions may be divided into three parts^: the mind 
itself; volition and sensation, by which it is united to the body; 
and the special senses, by means of which it is connected with 
external things. And that the secondary or depressing action 
of Inebriants is such as to impair these three in a tolerably equal 
degree; that of Soporifics extinguishes for a time sent^ation, 
volition, and the five senses, while it may leave the mind 
unaffected ; but that of Deliriants excites and deranges all the 
intellectual functions. 

If these things are borne in mind, the physiological action of 
Alcohol will be tolerably understood when it is said to be an 
Inebriant Narcotic. But it must be observed that when given 
in small quantities its stimulant effect may be the chief action 
manifested, its secondary sedative effect may hardly take place, 
and the production of Inebriation, or drunkenness, may be alto- 
gether avoided. So much is this the case, that Alcohol is by 
some regarded as a Stimulant. But the same thing is remarked 
of Opium, though in a less degree. And the effects of a large 
dose of Alcohol are sufficiently obvious to indicate its place 
amongst Narcotics. For the state of Inebriation may even pass 
on into coma, and death. 

In small quantities, for the purpose of producing exhilaration 
and of overcoming various depressing causes which are of daily 
occurrence, alcoholic liquors of various kinds. Beer, Wine, and 
Spirits, are habitually employed by a large portion of mankind. 
On the broad and important question of their use and abuse as 
articles of diet, this is not the opportunity to enter. 

In the form of Brandy (which is more agreeable to the 
palate). Alcohol is applicable as a medicine in low Fevers, in 
asthenic Erysipelas, in Typhoid forms of Pneumonia, and in 
Collapse or Syncope produced by surgical injuries or other 
causes. It restores the action of the heart, and enables the 
system to bear up against the disorder. The stimulant action 
may be maintained, and the secondary sedative effect prevented, 
bv a continual repetition ot the dose. Thus, when once the 
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employment of this stimulant has been determined upon, it 
should be steadily and unremittingly persevered in until de- 
cided symptoms of improvement have shown themselves in the 
patient. 

The tendency of the practice of the present day is towards 
a freer use of stimulants, and a more sparing employment of 
bloodletting and antiphlogistic agents, than was some time ago 
prescribed. And this is probably an advance in the right direc- 
tion ; for in morbid actions there is altogether very little that 
is really sthenic ; and it is, as a general rule, a wiser thing to 
support the system against the wearing action of a disorder, 
than to add to the heap of its various troubles another depress- 
ing cause.* 

But Alcohol is a potent agent for evil, as well as for good. 
When large quantities are taken continually for a considerable 
length of time, it i» capable of producing a chronic injury of the 
brain and mind. By impairing the function of the former, it 
brings on the shaking paralysis of Delirium tremens. By an 
action on the mind, it causes the strange hallucinations and the 
habitual despondency which characterize that disorder. Habitual 
drinking may likewise cause a chronic inflammation of the liver, 
called Cirrhosis, which is succeeded by Dropsy. Alcohol is 
absorbed by the stomach ; and on passing through the portal 
vein to the liver, may there produce this condition of the organ 
by the continual irritation which it excites. 

Some are of opinion that the sudden denial of spirits to those 
habituated to their excessive use is one important cause of De- 
lirium tremens. But this is questioned by others. From a 
careful observation of the inmates of prisons, who are frequently 
placed in this predicament, Dr. Peddie has been led to the 

* The practice of a late distinguished physician, to whom I have always felt that I 
am under the deepest obligation, as having learned more from him than from any other 
single teacher of modern times, has been bitterly assailed of late by disciples, great 
and small, of the old-fashioned antiphlogistic school. Dr. Todd may have pushed 
somewhat too far his advocacy of alcoholic stimulants in acute diseases. His error, if 
error it was, was in the right direction, as there is far less danger of doing mischief 
by stimulants than by depressents. The treatment of Pneumonia, when unaccom- 
panied by high fever, with wine and brandy, is a prnctico which may be said to have 
originated with Dr. Todd. Dr. Bennett, of Elinhurjfh, has f.»und this method so suc- 
cessful, that out of a largo number of cases so treated the mortality has been only one 
iii thirty five. 
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conviction that the disorder ia seldom or never caused in tliia 
way. 

When taken in considerable quantity, alcohol paasea out of 
the system by the skin and kidneys,* and thus acts aa a 
Diaphoretic and Diuretic. 

Liebig statea, that when taken in small quantities it does not 
pass off in the secretions, but is consumed or burnt in the 
system into Carbonic Acid and water. He haa found that 
persona wbo are accustomed to take beer in moderation require 
leaa bi-ead in their food. (Animal Ch-emistry, Part I. p. 9G.) 
As it contains more Hydrogen than starchy food, and by the 
combustion of this Hydrogen the animal heat is partly main- 
tained, Vierordt has shown that during the use of alcoholic 
liquors the amount of Carbonic Acid exhaled by the lungs is 
diminished. But Dr. Prout ascertained, that by the ingestion 
of Alcohol in considerable quantity, the amount of Carbonic 
Acid exhaled was first diminished, bnt afterwards increased. 
[EdinhuTgh Med. and Sxtrg. Joum., July, 1851.) Dr. Snow 
was of opinion that the spirit was entirely excreted from the 
system, without beingoxidized at all. Dr. Edw. Smith haa made 
experiments on the subject which have conducted him to the 
same conclusion as Dr. Snow. In France, Lallemand, Perrin, 
and Duroy have arrived by independent re.=)earche3 at the same 
result. 

Is Alcohol, then, a calorifacient agent, or ia it not? My own 
opinion lies midway between those opposite conclusions to which 
I have just referred. Alcohol, taken in moderate quantities, ia 
burnt in the blood. When in excessive amount, a part of it 
remain? undecomposed in tlie blood, and is excreted unchanged, 
Thus Alcohol has been found in the blood of persons who have 
died intoxicated, as well as in the fluid of the brain ventricles. 
(Cooke; Ogaton; Macpherson.) On the other hand, the con- 
clusions of Lallemand and the others on his side are founded 
upon a chemical argument which proves little or nothing, aa haa 
been well shown by Dr. Anstie. (Lancel, Sept, 23, 1865.) 

It appears from the careful researches of Bocker, Moleschott, 
and others, that the Alcohol absorbed in the stomach ia partly 

■ Ik euretiun in the uriasii denied by Mi*lhe. (Cl>tm. Api>,\i. !l.) 
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excreted unchanged, partly burnt in the blood, forming water, 
with carbonic and acetic acids. 

CHLOROFORM. 

Class II. Div. II. Ord. I. Narcotica Inebriantia. 
Class IV. Ord. V. Diaphoretica. 
Class IV. Ord. VI. Diuretica. 

Chloroform, or Terchloride of Formyle, is a volatile liquid 
which is analogous to Ether and Alcohol both in nature and 
medicinal action, but very different in chemical construction. 

Ether = C4 H5, 0. 

Alcohol =,C3H5 0-fHO. 
Chloroform = C, H, CI3. 

A solution of Chloroform in spirit, sold under the names 
Terchloride of Carbon and Chloric Mher, the Spiritus Chloro- 
formi of the British Pharmacopoeia, is in very general use, and 
is employed in very much the same case as Nitric ether, being 
in the first place stimulant, and subsequently anodyne, soporific, 
and diaphoretic* 

Chloroform is physiologically an Inebriant. But it is for 
certain peculiar actions that are coincident with, or immediately 
follow, the production of inebriation, that it has been so widely 
and so successfully employed in medicine since its recent dis- 
covery. Its two important operations are its anaesthetic effect 
on sensory nerves, and its paralyzing influence on muscle. 

With regard first to the general selection of anaesthetic or 
anodyne remedies, it is to be observed that there are four 
distinct kinds of Pain, which differ very much in the treatment 
required. 

(1.) Firstly, there is inflammatory pain, caused by an active 
disease. It is aggravated by pressure ; and it has a local cause. 
For this. Opium is the best Neurotic remedy, but it should not 

* Dr. Fleming, in an article in the British aud Foreign Medical Review^ (Joly^ 
1S53), states his opinion that Alcohol and Nitric ether are Gonorsil Stimulants, and 
Chlorororm is a General Sedative. A more erroneous statement of the ease could 
hardly be made, or a more uncalled for separation of medicines obviously analogous in 
their therapeutic action. Any one who has given Chloric ether as a medicine mott 
know that its action as a stimulant, soporific, and diuretic, is remarkably like that of 
Nitric ether. 
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be used without an attempt being previously or at tlie same time 
made to subdue tlie aotive inflammation. 

(2.) Irritative jmio is different. It depends merely on nervous 
irritation. It also has a local origin; but it is relieved, instead 
of being aggravated, by presBUre or friction. Sncli is the pain 
produced by lead-colic, or by tbe passage of a gali-stone or 
renal calculus. Tiio pain of Neuralgia is generally of the 
irritfttive kind. So ia that of Gastrodynia. So alao the patn 
artificially inflicted by tbe knife in aurgica^ opt!ratioD8. For 
irritative pain on tbe surface, Aconite is most efficacious. 
Belladonna cornea next to it. In Gastrodynia Hydrocyanic 
Acid is to be preferred. But to counteract the pain of aaurgical 
operation we require a medicine which shall be capable of 
producing a powerful effect on the whole system at ouce.* 
Such medicines are Ether and Chloroform. It is found moat 
convenient to bring the patient under their influence hy causing 
him to inhale the vapor into his lungs. Being absorbed by 
the pulmonary mucous surface, and passing directly into the 
circulation, the medicine thus takes effoct rapidly. There is 
no time for the volatile liquid to be excreted from the blood, bo 
that the ulterior effect of tbe ansesthetic cannot be escaped. Dr. 
Snow calculates that this effect takes place as soon aa the blood 
has taken up -jth part oX the amount it is capable of dissolving. 
The third and moat important advantage of this mode of admin; 
istering Chloroform is, that by it we are enabled to regulate with 
exactness the degree of its action, which is a dangerous one, and 
to atop it when it has gone far enough. When introduced by 
inhalation into the general circulation, Chloroform acts upon 
the brain and sensory nerves throughout the body, so as com- 
pletely to extinguish their natural sensibility. It ia thus an 
agent of immense value when we wish to save the patient from 
an extreme and agonizing degree of irritative pain, whether to 
be caused by the edge of a cutting instrument, or by the throes 
of parturition. But it also acts as an anfeathetic when ajiplied 
locally, aa to a painful ulcer, or a hollow tooth-stump, or the 
skin of the abdomen in Lead-coHc. (A valuable method of 
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applying the vapor to the sarface Ls provided in the 'Ri/JOT-izCT-, 
invented by I)t. Riehard.ron.) 

(3.) The third kind of pain is reflex in its origin : as the pain 
in the knee in Hip-joint disease. We should do no good if we 
troubled ourselves to combat the local symptom in such a 
ca^e; we .rhouM rather direct our attention to that condition 
which is the 'K.^tant cause of the pain. 

(4.) A fourth kind of pain may be called centric. Like the 
last, it does not originate in the painful part. It has its 
origin in the brain or nervous centres. Of such a kind are 
the various pains of Hysteria. Local anaesthetics are here worse 
than useless. The brain disorder must, if possible, be remedied. 

Chloroform is better adapted for inhalation than Ether, 
because it is considerably less irritatiner. A mixture of Chloro- 
form and Ether (in equal parts) has been recommended by 
M. Robert ; and Dutch liquid has been tried by Dr. Snow; but 
the pure Chloroform is, on the whole, preferable. It is very 
safe when proper care is taken. Trial has been made of several 
other anaesthetic agents, sa Bichloride of Carbon,* Amylene,t 
and Turpentine ; J but none of these is comparable to Chloroform, 
either in the certainty of the residt attained, or the safety with 
which it is used. We may perhaps admit that sudden deaths 
have occurred from the use of Chloroform, which could not have 
been avoided by any known precaution. But such an admis- 
sion tells little against the remedy ; for supposing the propor- 
tion of deaths from inhalation to be about 1 in 10,000, it most be 
confessed that it is better that one out of that number should 
die of the Chloroform than that 100 should die of fright.f Out 
of the 9<>jO earliest cases of its inhalation at St. Bartholomew s 
Hospital, it was reported that not one died of the anaesthetic 
M. Fleurens states that it was administered without one casu- 
alty to 2.5,0<jO French soldiers in the Crimea. 

The stages of the action of Chloroform when inhaled may be 
briefly stated as follows : — 1*^ stcLge : some alteration in the 
feelings of the patient ; 2d stage : inebriation ; the mind and 

» Dr. Simp«on (Med. Timet, Der.. 1865). 

t Dt. Riehardson. t ^' R»^*rdao«. 

^ Dr. Simpson considers that aboat six per cent are amred after largieal operatiottt 
bj the nae of Cbloroforai. 
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volitioL are impaired, consciousness remains ; Zd stage : uncon- 
sciousness; anaesthesia.* The loss of sensibility may even 
occur in the second stage, the patient remaining conscious. 
The iiihalauon sliould not be prolonged beyond th'e occurrence 
of the thir<.l stage. The pulse is still full. There may be 
muscular movements, or even cries. In the next stage there 
is stertorous breathing ; the eyelids no longer contract when 
touched with the finger; the pulse is felt to falter. This is 
dangerous. To this succeed stoppage of the heart and respira- 
tion ; — death. 

There 'are four rules which it is safe to follow in the admi reg- 
istration of Chloroform : not to go on when there is stertorous 
breathing; not to administer it when there exists any serious 
disease of the heart or lungs ; not to undertake under its influ- 
ence an extensive operation on the mouth or jaws ; and so to 
arrange the process as that the vapor shall be freely diluted 
with air. If the third rule be neglected, the blood may flow 
into the windpipe and cause suffocation, for the patient is 
deprived of the power of swallowing. The dilution with air is 
necessary, not only to moderate the action of the remedy, but 
that the necessary vital function of respiration may not be 
interfered with. The administration of Chloroform on a hand- 
kerchief or napkin placed close to the mouth, instead of a 
proper inhaler which shall provide for its dilution with air, has 
been the cause of most of the fatal accidents on record. This is 
well seen in the record of fatal cases (50 in number) in the 
valuable posthumous work of Dr. Snow. A larger quantity 
than five per cent, of the vapor in the air inspired is apt to 
prove suddenly fatal, by causing cardiac syncope.f If in less 
quantity than this, the first indication of danger is observed in 
the breathing, which becomes slow and stertorous when the 
inhalation is continued too long. By adopting a proper inhaler, 
and availing ourselves of this simple warning of danger, we may 
avoid all risk in the use of the anaesthetic. It is well known 
that it is convenient to administer Chloroform on an empty 
stomach, or it will be likely to produce vomiting. 

• See Pereirn's Materia 3fedica, vol. i. p. 204. 

f Dr. Snow determined this by experiment and a careful proocss of deduction. 
26 
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Though Chloroform rarely fails to annihilate pain, and thus 
greatly to diminish the terror of the patient, it will not prevent 
him from sometimes dying of the shock of a serious operation. 
An extensive injury to the body will suffice to produce a pre- 
judicial effect upon the heart and nervous system, which is 
independent of the feeling of pain, and may occur without 
moral suffering. 

Chloroform is employed by some to relieve the pain of par- 
turition. It is not found to interrupt the action of the uterus. 
(Vide Dr. Murphy On Chlorofortn in Childbirth^ 1855, p. 37.) 
Although Dr. Lee has energetically discountenanced it, it seems 
to be more and more used among "obstetric practitioners. 

With the above exception, it is a general muscular relaxer 
and paralyzer, and may thus be inhaled before an attempt to 
reduce an old dislocation, or to restore a hernia of long stand- 
ing. It is more efficient in such cases than either Opium or 
Tartar Emetic, and produces less distress than the latter. For 
the same operatioir it is sometimes employed in spasmodic 
disorders. It has even been known to arrest the paroxysms 
of that most incurable of all disorders, Tetanus. I have known 
it to do great service botli in Epilepsy and in Hysteria, when 
ordered to be inhaled regularly twice a day. It has been 
highly recommended by some who have tried it in Delirium 
tremens. 

OPIUM. 

Glass IT. Div. II. Ord. II. Narcotxca Somnifera. 
Class lY. Ord. V. Diaphoretica. 

Opium is the chief member of the second division of Narcotics, 
which consists of medicines that, in their action on the heart, 
are about intermediate between Stimulants and Sedatives, and 
whose secondary action on the intellectual functions is to pro- 
duce in them the condition of sleep (p. 271). Opium produces 
at first some stimulation, and exhilaration of the mind, with a 
full pulse, and general febrile excitement. This soon subsides, 
and is succeeded by drowsiness and sleep. 

A considerable dose of Opium produces contraction of the 
pupil of the eye. A larger dose causes coma. The Deliriant 
Narcotics, i. e. Hyoscyamus, Belladonna, and Stramonium, dilate 
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the pupil, and in large doses cause delirium. Tlieir action is 
thus readily distinguished in cases of poisoning. 

In defining more particularly the action of Opium, it may be 
stated in the first place that its active parts are absorbed, and 
pass into the blood. Though it is difficult to detect them 
chemically in that fluid itself, we may prove the point by find- 
ing them in the excretions, into which they must have pa.ssed 
from the blood. Meconate of Morphia has been discovered in 
the urine. The volatile oil of Opium has been detected in the 
sweat and in the breath. Infants have been narcotized by the 
milk of mothers who have taken Opium. Opium, if applied to 
a part, acts on the nerves of that part in the same way as after 
being taken into the stomach. On the other hand, wherever or 
in whatever quantity applied locally, it cannot act on the brain 
unless allowed to pass into the blood, so that it may reach it. 
In the second place. Opium acts, on the nervous system. The 
proofs of this are simple. Applied to Jhe nerves locally, it 
paralyzes and deprives them of sensation. The operations for 
which Opium is most famed are actions on the powers which 
are universally attributed to the nervous system. The efi'ects of 
Opium occur immediately on absorption, a suddenness of action 
found in no medicine that acts on the blood. Opium produces 
no direct change in the blood, and has no chemical power of 
initiating such change. We may therefore reasonably conclude 
that Opium acts on the nervous system immediately and bodily, 
without the intervention of the fluids, otherwise than that they 
carry it to the part on which it tends to operate. Opium acts 
on the nervous system, and this is its primary and chief action. 
How it exerts its power over nerve, or how nerve medicines in 
general exert such power, I do not pretend to say. / conceive 
that it is by a certain intimate or molecular relation existing 
between the particles of the agent and the particles of the nerve 
acted upon. We have no right whatever, as far as I am aware, 
to call it a chemical action. The subject seems altogether 
beyond our ken, and in theorizing upon it we find ourselves 
immediately out of our depth. 

I believe that all the accessory actions of Opium should be 
referred as corollaries to its one action on nerve, whatever that 
action may be. 
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First, let ufl briefly sum up in n few wurda the vell-knotnt op^nition 
an urdinar; iluse (2-3 grains) of Opium on an urditiKr; adult mna. 1 
aympComg will commence, od the QTODLgo, in about half an hour, the ti. 
taken depending on the uontcnts of the Blumach, and especially ou whether 
the Opium is taken in a solid or liquid state. First comes the staga of 
ezoitemeDl. The beats nf the pulse are somewhiit iucreased in numboe 
aod fulness, tbe face is flushed, the mind active and oroirded with idens,^ 
a sensation of pleasurable oumfurt pervades the frame. This is succeeJtfA 
by drowsiness, and this commonly by sleep. Tbe pulse and breathing an 
now slower than ordinary. The sleep is very sound, and attended by 
dreams of a pleasing or frightful nature. While asleep, the patient mtj 
perspire, sometimes freely. On awuking after some hours he feels heavy 
and weary. There is a fulness and sense of weight in the head. There is 
some nauxea and a furred tongue. The appetite is diminished. Cum 
pation follows, and continues for some days. 

If tbd dose be much larger, Opium acts as a poison. Giddinass ani 
stupor load quickly to a sleep of unusual soundness. The puli 
breathing are much diminished in frequency and force. The patient, ir 
loused by shaking or loud speaking, falls asleep again immediately. He 
is very still— his face may be flushed, or pale — his eyes are ulused. 
the lids are raised, tbe ptipils are seen contracted. The hope of safety lie^ 
in oontinuouB forced motion, flagellation, excitement, by which the 
syslym may be kept in activity till the poison has had time to be excreti 
from the body, which will probably happen in abont twelve hours, 
fatal uases the breath becomes stertorous, and fails ; tbe pnlse beoom< 
gradually weaker, then imperceptible; alt tbe limbs are relaxed, and tbi 
man dies in his sleep. 

In all these well-known Bymptoms we trace as first and fore- 
most the action on the nervous system, which I have already 
defined; we perceive that Opium first stimulates slightly, both 
the nervous system and 'the circulation and respiration whict 
are under its immediate control; that it llien acts aa a sedative 
to a greater extent; that italao acta on the cerebrum, or seat of 
the mind, in such a manner aa to cauae sleep. 

Annexed to this main action of Opium are other subordiaale 
actions. 1. It causes fulness of the head, atui this eymptoin la 
due to an actual congestion of the brain, a condition discovered 
in autopsies after poisoning. 2. It produces contraction of lbs 
pupil of the eye. 3. It causes constipation, and diminiahee the 
secretion of the intestinal glands, as well as tbe hile, urine,* and- 
raoal aecretions. 4. It causes sweating, and increases the 
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aeoretions of the Bkin. (It also relaxes the muscular syatem, aa 
opetatioti wliicli is probably not direct, but due to its actioa on 
the motor nerves.) 

In attempting to give any regular order or sequence to these 
symptoms, or to explain them on the principle of mutual .de- 
pendence, we are liable to become involved to a maze of contra- 
dictions, doubts, and difficulties. 

I may show this by adducing a variety of oxplnnuliuns whirli mifjlit be 
offert'd, or aetunlly linve been offered, of some of these symptoms, llow 
does Opium cDiHae congealion of the brain? Some Bonter, by hindering 
the ciruutaCion ; this is the action of a sedative. Certainly not. Belladonna 
ie a sedative, and produces antemia of the braia, reiultiog in delirium. It 
is the Htimulnnt notion of Opium, say others ; this causeit an afflux of blood. 
But it [Mours JDst in those eitrema casea wbera the stimulant aetion of 
Opium is Almost imperaeptibic, and is synchronous with ila secondary or 
sedative action. Again, is the conge«tion the result of tbe action of ex- 
cretory matters? Ketention of urine, or of the fiEcal secretion, might 
cause congestion of the brain. Eiperionce and observation go to prove that 
Opium scarcely, if at alt, diminislies the aceretion of urine. As to the 
bowels:, constipation may continue when the cerebral symptoms have dis- 
appRared. 

Uow does Opium CAUse ocmstipatioa ? It is not an astringent in any true 
sense. Tel there is no astrin^oni like it in itn action ou the bowels. Doet 
it binder excretion by paralyzing tbe intealinal muscle ! Or by diminishing 
the production of bile, tlie natural purgative, as some say T Or does it con- 
trol the metamorphiu proi!CM«« in the system, and so actually dimiuish se- 
oretion ? If so, why is its ooCion so confined to the bowels T Some urge 
(MottGucci) that Morphia has an influence in suNpending tiie prooesH of 
endosmosis, and that thus it diminishes secretion and impairs digestion. 
Tliis physical properly has been shown to have no real exiBtenoo. Did it 
eiist, it would be difficult to see how Morphia itself could ho absorbed, 

How does Opium cause sweatingT Is it as ii sedative that it relusos fhe 
skin and muscular fibres of the ducts of the glands? Is it by elimination f 
The volatile oil of Opium hoe boun smrlt in the perspiration, but Morphi* 
alone causen sweat, and it is not so certain that it passes thus. 

Uow does Opium cause onCrBctlon of the pupil! Some say it is as a 
stimulant ; others, as a sedative. But no other stimulant and only one 
other sedative (Calabar Bean) manifi'St this phenomenon. Some nttrlbutfl 
it to congestion of the brain, but this. I should conceive, would be more 
likely to dilate the pupil, I believe the contraction of the pupil tn bo an 
action pe<,(iliHr to Opium, and to that other remarkable medicine the prop- 
erties iif which have been so receiitly discovered. It may be an action of 
special irrilatiiin. either of the optic centres, or of the ciiinry nervfi* 
dirertly. The irriliition of light, or meobuuical irritation, oontroota the 
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pupil. Belladonna, and some other medicine:*, which are more distinctly 
sedative than Opium, dilate it.* (See p. 273.) 

Many explanations applied to the general action of Opium, considered as 
a whole, are every whit as unsatisfactory as those which I have condemned 
as insufficient to account for the several parts of that action. 

There is, first, a chemical theory, to account for the production of Narco- 
tism by medicines absorbed into the blood. It is advocated by Mialhe and 
Robert in France, and by Drs. Snow and Richardson and others in England, 
and seems to be founded upon an idea similar in nature which first oc- 
curred to Liebig. It is supposed that all Narcotics act by retarding the 
combination of Oxygen with the tissues. That they thus check the vitality 
and control the functions of the latter, and of the nervous tissues raor« par- 
ticularly. As I have argued at some length against this in the Section on 
Narcotics, I shall content myself with a simple allusion to the objections 
there made to it. Chemical arguments derived from reflections on bodies 
of the Alcoholic series, cannot well be applied to Morphia, as this differs 
from them so much in its chemical properties. Such alkaloids, as this exert 
no influence that can be discovered over the process of oxidation. A dimi- 
nution in the amount of carbonic acid exhaled is no proof of chemical action, 
but simply a result of the diminished number of respiratory acts. Morphia 
acts directly on the nerves when applied locally, without any opportunity 
of interfering with the blood processes. Again, if Narcotics act by dis- 
oxygenation, how do stimulants act? Do they promote oxidation? They 
produce a contrary effect to sedatives. Most difficult of all is it to explain 
how the same medicine, as Alcohol or Opium, should first stimulate, and 
then do the contrary. They cannot both promote oxidation, and retard it. 
The immense varieties of action amongst different Narcotics and Sedatives, 
tlie peculiarities of different systems, different animals, different races of 
men, are things which it is quite impossible to explain by any such theory 

as this. 

At one time I myself thought it possible that some of the secondary ao- 
tions of Opium might be referable to the retention of Carbonic Acid gas in 

* It ia supposed, by Dr. R. Ilninilton and Mr. B. Bell, that contraction and dilntn- 
tion of the pupil depend on the stimulation of one or other of the seta of nerves that 
Mippl y the iris ; it being assumed that the third nerve supplies the circular fibres ; and 
.1 branch of the sympathetic, the radiating fibres. Thus stimulation of the »hird, it 
is lh<)u;;ht. would cause contraction ; stimulation of the sympathetic (or of the anterior 
roofs of the spinal nerves which communicate with it) produce dilatation of the pupil. 
{Edfn. Med. Journal, July, 1856.) Or, on the otherhjind, paralysis of the third micht 
c:\u8e dilatation, by allowing the influence of the other nerves to preponderate; and. 
p:irnl ysis of the sympathetic, in the same manner, induce contraction. And this theory, 
the antipodes of the other, though on the same data, has been defended by Dr. Harley. 
I have already adverted to this interesting question, when speaking of the action of 
Belladonna. That the myopic property has no distinct connection with the stimulant 
or sr^d.itive power as preponderating in a narcotic ardent is shown by the fact that the 
Phvsostiirma. which in this respect stands midway between Opium and Bellad »n»ia, is 
the moat powerful agent which we possess for contracting the pupil. 
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the blrxid. But refli!CtioD cnnvinued me tliat this conid not, 
be tlie Biile cause of ths sedtitive effects of the drug. I ciiuld 
why CO, should be retained, eicopt the action of Opium in dimininhing tiie 
number of the respirations, us nitb thisdimlnutioa the dimiuiahiug of COf 
esijrctod keeps paco. Now, as this at'tioo on the respirat^iry funL-tioii is 
obviiiiisly on tieoount uf the aedntive influence uf the Opium, how can we, 
admitting this, reasonably deny the exertion of other Hedntive actions by 
tbp flame drug. To admit them secnia better thjkn to attribute them tu the 
retention of n gas, whose existence in the blood in all oases of the action of 
Opium is rather presumed than proved. 

Siinie ascribe llie secondary or Bedntiye actions of Opium to the reaotinn 
of the system from its primary stimulant action. But the two are so 
entirely disproportionate that this cannot in any reason be admitted. 

That one and the same substKance should first stimulate and 
then depress the fimctiona of tho nerves aud of miDd, is a 
difficult thing to explain In any way, — but no more difficult 
in the case of Opium than in that of Alcohol. Oil that is 
poured on a fire, first causes it to burn more freely, and, then 
extinguishes it. Some local applications to the body cause 
smarting at the first, but a sense of comfort afterwards. 80 
it may be that the particles of Opium, when they first come 
in contact with the nervous substance, may offend it, and cauad 
some irritation on account of their foreign nature, but after 
the two reagents have had time to become more adapted the 
one to the other, the particles of the Opium may so fit 
amongst and cloak the ultimate particles of the nerves that 
they more or less extbguish or suspend their natural vital 
senHibitity. 

Considering the drug only in its secondary or more important 
actions, it may be said that Opium is the most perfect nervous 
sedative that we [lossesa. It controls the action of the heart, 
and diminishes the frequency of the respirations; it benumbs 
the sensitive nerve, and paralyzes the muscular tissue. But 
these aro common sedative actions, exerted still more rapidly 
and completely by such substances as Aconite aud Prussic acid. 
Opium further pai-alyzea the organic nerves, putting an end 
more or less to the vital contractility of the intestinal walls, 
which depends on the sympathetic system. What is fai' moro 
important, it has an action on the brain, of which the others are 
destitute. It destroys for a time its influence over t!ie body, 
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ita power of co-ordinating motions or receiving impressions. It 
suspends the action of the special senses. In a word, it causes 
sleep. Under the action of Opium the whole material nervous 
system without exception is quieted and controlled. The imma- 
terial part, the thinking mind itself, is the part that is least 
interfered with. It may wander far in dreams, cut oflF from all 
knowledge of the external world, and debarred from all inter- 
course with it — a disembodied spirit, that for a time has lost 
its hold of matter. 

The fact that the actions of Opium centre in the brain — that, 
as far as regards the mind itself, they partake somewhat of a 
stimulating character — and the fact of the invariable connec- 
tion of sleep with fulness about the head — may, together or 
singly, be considered to account for the cerebral congestion 
which accompanies the action of Opium. 

The increase in the perspiration may perhaps be explained 
best on the supposition that the principles of Opium tend 
usually to quit the body by means of the sudorific glands. The 
constipation is probably dependent on a number of concurrent 
causes — partly, it may be, on a kind of palsy of the peristaltic 
motions of the intestines ; partly on a diminished amount of 
material to be excreted, depending on the torpid condition of tho 
whole system. 

Some specific peculiarities in the operation of Opium may seem to require 
notice. On many of the lower animals it produces much less action than 
on roan. To rabbits and other rodents a large quantity must be given to 
prove poisonous. To apes it is scarcely deleterious. Flandin administered 
to one 500 grains of Opium without effect. This seems to be on account of 
its rapid elimination in the urine. 

On human systems its action varies. To some it is chiefly excitant, 
except when in large doses. To others it is dangerous in a small d(»8e. 
Some are easily brought under its influence, and sent to sleep ; with others, 
on account of a peculiarity sometimes hereditary, it is difficult to do this. 
To children, and especially inf ints. Opium is dangerous, and should seldom 
be given, or even then in very small doses, as they are especially suscepti- 
ble of its action. To persons habituated to its action, larger and larger 
doses must be given to produce any marked effect, as a rapidly increased 
toleration of the drug iq exhibited in such cases. A quantity that ordinarily 
would destroy a whole family, would b^ nothing to an opium-eater, A 
woman with cancer of the uterus has been known to take laudanum by 
pints ! 
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The existence of a morbid condition which is contrary to the known 
action of Opium, causes great tolerance of the remedy. In acute pain or 
delirium, large doses mayifail to take effect. In Asiatic cholera or colli- 
quative diarrhoea, laudanum may be poured into the stomach with little 
more effect than water. 

It bas been remarked that Opium takes most effect in warm, moist 
weather. This retards excretion of the Morphia by the urine, and throws 
it chiefly on the skin, by which avenue its elimination properly occupies a 
considerable space of time. Thus the patient to be brought under the 
influence of Opium should be kept sufficiently warm^ and in a recumbent 
position. He should not drink t«)o much fluid, as this would help to carry 
off the narcotic sooner than is desired. 

Having spoken of the mode of operation at some length, I 
have next to speak of the medicinal uses of Opium. 

Opium, as a Sedative, depressing the nerves of sensation, 
removes the feeling of pain. Also, by producing sleep, it sus- 
pends feeling for a time. As a soporific, it counteracts morbid 
wakefulness. In inflammations and many diseases it does good, 
not so much as a Sedative, lowering the heart's action, but 
rather from its power of allaying the increased sitscepLibility of 
the nervous system to morbid impressions. When the brain is 
continually worked upon by such agencies, delirium or aberra- 
tion of mind results. . Opium, as a soporific and soother, is a 
direct antidote to delirium. By its influence over the motor 
system of nerves. Opium relaxes the muscular system univer- 
sally. It thus controls spasm, a tendency to morbid contraction 
of the muscles, or an actual existence of such contraction. 

These are the great medicinal actions of Opium. The others 
are but subsidiary, and of small importance. Opium produces 
sweating, and by its constipating action, counteracts a flux 
from the bowels. Thus, the four great indications for Opium 
are — 

Pain, 

Wakefulness, 
Nervous excitability, 
Muscular spasms. 

In the terrible varieties of pain that from various causes may 
rack the feeble body of man, the very worst tortures of disease 
consist. In loss of sleep we recognize a continual symptom of 
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many disorders, acute and chronic, and a symptom that more 
than any other, perhaps, exhausts the strength of the sufferer, 
and hastens him to his end. In nervous excitability we dis- 
cover the cause of the delirium of fevers, of all the forms of 
madness, of the tremors, fears, and startings of Hysteria and 
Anaemia, of a general susceptibility to disease in weak consti- 
tutions, and of aggravation of all their symptoms in those who 
already suffer. In spasm we perceive a prominent symptom 
of Epilepsy, Tetanus, and other terrible disorders, and an 
occurrence that mechanically retards the cure of some local 
diseases. 

In fact, in these four morbid symptoms we have those very 
symptoms of disease by means or in consequence of which dis- 
ease is so often fatal. In Opium we have a medicine which 
exerts a direct control over all of them. Opium, therefore, 
without exaggeration, may be called our very sheet-anchor in 
the counteraction of the symptoms of disease. But can we 
always make use of it ? It would be very fortunate if we could 
do so. Unhappily there are certain counter-indications, the 
existence of which is to warn us against the administration of 
Opium. Opium at first irritates the stomach, somewhat in- 
creases the pulse, causes an increased heat of the body, and 
produces congestion of the brain. Thence the counter-indica- 
tions — when the pulse is quick, full, and hard, the tongue 
coated, the stomach irritable, the skin hot and dry, or there is 
any determination to the head, or congestion or inflammation of 
the brain, we are not to give Opium. 

The administration of Opium to children, except in very 
small doses, is well known to be perilous. Putting this aside, 
and speaking only of grown persons, it is to be observed that 
the head symptoms form the only counter-indications which 
cannot occasionally be disregarded by the wise, or counteracted 
by the skilful practitioner. A state of brain which produces 
contraction of the pupil, as occurring in some fevers, is a strong 
sign of the danger of administering the drug. 

But, with these exceptions, it may be said that if there is any 
general practical fact which may be derived from an examina- 
tion of the therapeutic history of Opium — it is this, that the 
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indications which call for its use should be more regarded than 
the countersigns which oppose themselves to it. When the 
patient is tortured by pain, tosses about on a sleepless bed, or 
raves in a senseless delirium, the one remedy for his case is 
Opium, and to administer this one fitting remedy in some 
manner, but if possible without risk, must be our great object. 
Wo have at our command various means and modes of combina- 
tions, by which we may defeat, more or less, the several counter- 
symptoms. Does a hot skin make us pause ? We can give the 
Opium with Ipecacuanha in the form of Dover's Powder, or in 
solution with Acetate of Ammonia. Are we prevented from 
using it by the loss of appetite and general feebleness of the 
patient? We may combine it with Quinine. Is there consti- 
pation? We may give it with Calomel, or a saline purge, 
though both tend to diminish its activity. We may do the 
same in tendency to fulness of the head. Does fever dissuade 
us from hazarding Opium ? We may combine it with Tartar 
Emetic, which tends to subdue that fever. 

Among other therapeutic combinations, we are accustomed to 
give Opium with Chalk in Diarrhoea, and with Camphor (an 
expectorant) in Bronchitis. 

In fevers and inflammations generally, whenever the pain, 
excitement, or delirium are out of proportion to the quickening 
of the pulse, we may give Opium, or we shall expose the 
patient to a greater risk than any which results from its 
action. The only decided contra-indications here are, a tendency 
to coma from cerebral congestion, or a tendency to apnoea, — 
embarrassed respiration. Thus in inflammations about the 
head, and in lung diseases, especially where the respiratory 
channels are choked with mucous. Opium should generally be 
avoided. 

In all painful diseases of the stomach and intestines it may 
be prescribed with benefit. In Diarrhoea and other fluxes; 
though in Cholera it does no good. In the painful inflamma- 
tions of the serous membranes, especially peritonitis of all 
kinds. In acute inflammation of the joints, as Gout and 
Rheumatism, it often does great good, both externally and 
internally. In spasms or convulsions it is a direct antidote ; 



412 ACTION OF liTEDICINES. 

but tlie causes of Tetanus, Epilepsy,^ and Hydrophobia are too 
firmly seated to be warded off by a temporary remedy. 

In Delirium tremens, and in all cases of delirium unattended 
with liigh fever, it may be said to be our sole reliance. Dr. 
Lay cock, however, disapproves of its indiscriminate use in this 
disorder. In the irritability of system which often keeps up 
local inflammation, as Ophthalmia, Orchitis, sores, and ulcera- 
tions, Opium is of great use. It was used with success in 
Syphilis by Sir Alexander Grant. As a promoter of sleep in 
long and lingering diseases, and as a reliever of pain, from what- 
ever cause produced, it is invaluable. 

Paracelsus said well of Opium, " Tam homini, quam morbo, 
Bomnum conciliat." It may send the disease to sleep, as well 
as the patient. 

As a Diaphoretic in fevers and inflammations. Opium is to 
be preferred in cases where the skin is already moist and cool, 
where the pulse is soft, and the tongue not coated. But where 
there is febrile excitement. Antimony, or Ipecacuanha, is rather 
indicated. Opium may act on the glands of the skin as a true 
Eliminative ; or it may possibly operate in the same indirect 
way as a nauseant dose of Tartar Emetic, relaxing the ducts of 
the sudorific glands by its paralyzing influence on their muscular 
fibre. 

The chemical construction of Opium is a matter of consider- 
able interest. Morphia, the chief active principle, is an alkaloid 
which is almost identical with Opium in its narcotic action, but 
slightly more sedative. Unencumbered by inert matters, it 
presents us with an anodyne in a more concentrated form. But 
the combination of the Morphia with other principles in the 
crude Opium is worthy of remark. 

Codeia, another alkaloid, has been found by Trousseau and Pidoux to 
have the same action as Morphia, but to be ten times weaker. Narcotine 
is a crystalline neutral principle, which was afl&rmed by Derosne and 
Magendie to act as a powerful Narcotic. Others, as Dr. O'Shaughnessy, 
have found it simply a tonic, like Quina. This discrepancy has been in 
great part accounted for by a late discovery by Winterberger, i. e, that 
Narcotine, as frequently prepared from Opium, contains about half its 
Weight of a new alkaloid, Opiania, which acts upon the system in the same 
manner as Morphia. The volatile oil of Opium can with difficulty he 
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isolated; it appears to be oarootio, Foar other neutral principles, Naitieine, 
Meconine, Piiparerlne, and TliebuiDe. ore contaiued in Opium. Porphyr- 
□line And FHeudiimorphi ne are ocGasionntlj preeeDt. All tiiese, exuept 
Narceine, are present in verj small qunatities, aud the nnly one that bn» 
an; niarked nctinn on the system U Thebaine. wLiuh is suid to hiive an 
operation like that of Strychnia. 

Morphia h doubtless the chief Retire prinuipla of Opium ; but it unn 
bnrdly be the only one. Opium of Smyrna, according to tlie analysis of 
Mulder, (-ontainfl almut U of Morpliia in 100 parts, T of Nnrcotine, 1 of 
Cudeia. G of Narueine, 4 of resin. In some manner he disposed of the vola- 
tile oil, Trhiuh others set down at two to three per cent. Now, Morphia 
may be fairly concluded to be about four times as strung as Opium, and 
yet does not form one-eighth part, even of the best specimens. We must 
look somewhere for active elements equal at least in weight to the amount 
of Morphia, before we can satisfactorily account for the effect of the druff. 
If about one-half of the Narcotine and part of the Niirceine consist of 
Opiania, we may hare perhaps four per ceut. of this; but as this is based 
on the inoompleie researches of Winterbergor, it is a surmise that needa 
confirmation. There may be two per cent, of norootic oil. I do nut know 
whether we should add the rain, a name to which every nnalywr of Opium 
eeema Id attach a dilTerent, and K^nerally an indefinite idea. But as I)r. 
Oarrod huB found that giddiness and contraction of the pupils are produced 
by the resin of Opium, perhaps we may reckon, pro vision ally, four per cent. 
of this. So that in our present imperfect a tnte of knowledge as to the active 
iugredieuia of Opium, they may be enumerated somewhat as foliows: 

Morphia 12 per cent, (some lost), 

Opiania 4 ■' 

Narcotic volatile oil 2 " 

making a total of 22 per cent., which perhaps eipresneswitli some appnach 
to correctness the narcotic element of the drug. 

Narcotine, the bitter element of Opium, may fit it for adminiiitratiun in 
some cases where Morphio is comparatively inappropriate. Thus, in 
Delirium lremen«, where it is by all means advisable I'l promote the appe- 
tite and pre^terve the activity of the digestive powers, Opium is frequently 
more useful than Morphia. The one, and porhaps only advantage which 
Morphia and its salts bave over crude Opium, is their purity, and the aim- 
ataucy of their action renulting from this. If we couid obtain Opium which 
always conlained the same amount of Morphia, it would periiaps be better 
to use the alkaloid as naturally combined, in all cases. 

The consumption of Opium annually is no doubt on the iiicreasowith us. 
Some exaggeration has been caused by reckoning up the whole amnuut. that 
passes through our ports. Taking only the quantity that is returned for 
home consumption, we find that from 1S31-41, the average was ahout 
35,000 lbs., but in 1853 it reaohed the sum of 62,500 lbs. If various sourcea 
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of infbrmntion, comprising the testimony of mmlicnt men nn't denleM {^ 
dru^, cnn be at nil depr^nded on in tbis matter, I fear Uiere is du t 
from tlifl III elan u ill! ty cunolusion that tbis incre«>^ed cotuumptii'it is in 
pnrl owing tt> tbB growth uf the pernicinuB pra<:ticeof Opinm-e&tiog, n 
the liiw^r clnases ospecially. Driven to it in time '>f nnnl, to allAy t 
ornvirii;B of bungcr, or drown the gnAwing aensalioii produced by e 
abstinence fiviu spirituous liquoni, or impelled thereto by tlie belief that U 
tctiUn to strengthen the frame against the influence of adnmpand anwbota 
Rome climate, the operative in the munufacturiug distrlL-ta, or tho E 
l(ilH)rer in Lincolnshire, resorts once to Opium, and is tbenceforth r' 
for life to the faBoinating but baleful drug. Miireorer, every yiiar a 
proportion of Opium is nbitracted from its legitimate usee, io order Id 
into the composition of those various detestable compounds, nith vhiol 
under the names of Godfrey's Cordial, Dalby's Cnrminntive, Soathiai 
Syrup, tc., mothers, whose pitiable ignorance must servo for their pifi 
are suSi'red to stupefy and poison their helpless babes. And tbe GuTem 
ment has not interfered, and will not interfere to stop this. Most m 
hixa the sale of Arsenic been restricted by law. But sny one ma* 
Opiura. The recorded deaths from suicide and murder, which result fi 
its unrcBlricted sale, are increasing in a frightful ratio. 

Opium-eating, to an enormous extent, bus been long practised i 
EnsL The drug is resorted to on account of the pleasurable sensi 
which result from it. The mental faculties are said to be enlarged ; a m 
uf mind is felt which is described as perfect bappinefls ; the ordinary eapftnl 
cities uf enjoyment are refined and amplified. Dreams and hallucitmlioni 
of a wondrous but agreeable kind present themselves t<i the thinker — but 
there is no intoiication like that produced by alcohol. To his friends the 
Opium-eater may seem a grave, silent, and abstracted perxon. or his flow 
of oonvemation and expression of bis ideas to others mny be ir 
able and more vivid than theirs. At length he sleeps, still dreaming; dpi 
long, and when awoke, still feein drowsy. Now his hnid aches, his 1^ 
is unusually weary, liis tongue is coated, his appetite gone, his eye* dol 
and listless; he longs to sleep again. Soon there comes a depremion ■ 
misery of mind which is descrilted as intense. To cure this the wretotu 
man knows but one way. Death would be better tinin ils 
takes Opium again. And so he goes on, till the daily stimul 
addrd 111, bt produce its usual effocls. From one grain of Opiu 
drops of laudanum, to one drachm of Opium, or ounces of laudanum, I 
goes on — along a terrible and slippery incline which in this world baa ■ 
end. It pnj-liices, it is said, a disinclination to all business, and ya* 
while its influence lasts, a singular ability and aptitude for emplojuienlftfl 
mental or pbysioni. Two of our greatest writers, it is rumored of n 
but two at least, — Coleridae and De Qoiocey, — were Opium-caters. An^f 
here I tread upon ground from which 1 would fain keep aloof. Hunttii^ 
atingand pninfiil it is to be obliged to confess that, after all, "TheAneiw 
Mariner" and ■'Chrislnbel" may have been but Opium dreams, — that tl 
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I ProfuiKiis" are the funics of a drug, sad raTin)*g Opiu 



Opiutn-e'itin^, once contracted as k habit, is for more difficult tn shake 
off than the practice of alcoholic intoxication. The tormentaof a druukard 
deprived of hi.i ncnuatomcd stimulus, described so grapliicall; b_v Charles 
I.iinib. are as DOlliiug to the sufforingB of the devotee to Opium when 
striving to rclense himself, " Hia sufferings," bbjb Oppenheim, "when 
df])riTcd of tho slimulunl, are as dreaiiful as his blisa i^ complete when ho 
hiia taken it. Night brings the tortnenta of hell ; daj the Uibb of Para- 
diHB." "Effocta," sttjB Coleridge, "were produced, which acted on me «S 
if b; terror and cowardice of pain and sudden death." And the English 
Opium-eater compares his 8ufieriii);a when attempting [« break uff the vice, 
an attempt in which at kat he suocee<leit. to the torture of the nictc. 

B; long indulgence in the dru>;, the frame is weakened and emaciated, 
the powera nf digestion and osftimilatinn are impaired, and the life is 
shortened. However, some have prosuanced the habit b) be less danger- 
COS than an indulgence in intoxicating drinks. 

The amount of Opium used in China has gone on annually increasing 
since the failure of the Chinese gnvornuient to prohibit the ImportatioD of 
Opium from India, an attempt which is well known to have led to the fimt 
Chinese war. Opium in China is seldom eaten,— it is smoked, i. «. it ia 
burnt in a pipe of peculiar construction, and the fumes are inhaled. Mor- 
phia, the active principle of Opium, is not volatile, so the smoke of burning 
Opium cannot contain it, but it contains a volatile oil which is natural to 
the drag, and an empyreumatic oil resulting from the combustion of the 
Morphia, Narcotine, Ac. Thus its action is in nowise conjpared with tliat 
of Opium taken into the stomanh in its original form. The question of 
Opium-smoking ia beyond my present province. I shall therefore not enter 
upon it — further than to remark that it seems to me that its results may 
be Dompared to those of smoking tobacco to escexs; that it is not so dele- 
terious as some have nflirmed, relying on exaggerated atntementR mnde by 
nen who are not personally cogniiant of the facts ; that it is not so preju- 
dicial to health as the practice of spirit-drinking; and that it seems that 
it seldom or never causes premature death. To Uie»e opinions I have been 
led by a process of balancing between many conflicting shtt«menta that 
have from time to time been made on the subject. (See " Papers relating 
to the Opium Trade in China," presented 1« the House of Commons id Uia 
year 1857.) 

HYDROCYANIC ACID, ■ 

Class II. Div. III. Ord. 1. Seuantia OENBRikUA. 

Hydrocyanic or Prusaic acid (C, N, H), a very volatile liquid, 
soluble in water, ia one of those myaterioua vegetable com- 
pounds wbicb, containing no cbemical element that is not also 
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contained in animal structure, are yet gifted with a wonderful 
power over the vital forces. One drop of the pure acid is suffi- 
cient to cause death. But the officinal acid is an aqueous solu- 
tion, containing only two per cent, of the other. 

It is a powerful Sedative to the nerves generally. Its action 
is direct, and is not preceded by any primary stimulation. 
Diminishing sensibility, it is therefore used as an anodyne. 
Controlling muscular action, it is employed as an antispas- 
modic. But it appears especially to influence the reflex nervous 
actions. It js therefore of especial use in the paroxysmal coughs 
of Whooping-cough and of Phthisis, which have a reflex origin 
in the irritation of the mucous membrane. It acts on nerves 
as well as on nerve-centres. Thus it is particularly useful in 
neuralgic forms of Gastrodynia; and it seems to allay the pain 
in the stomach by diff'using itself directly it reaches it, so' pass- 
ing through the mucous membrane at all points, and coming in 
contact everywhere with the irritated sensory nerves. It is 
sometimes useful in cases of. vomiting, or pyrosis. 

If applied to the surface of the skin, it numbs the superficial 
nerves; but on account of its rapid volatility, and the dangerous 
results that would follow the inhalation of its vapor, it is not 
appropriate as an external anaesthetic. 

A poisonous dose produces first convulsions * of the whole 
frame, then syncope, and death. It paralyzes the action of the 
brain before it aftects the heart; for, some minutes after ap- 
parent death, the heart may be found beating (p. 277.) Strych- 
nia produces convulsions, but they are not caused in the same 
way cis those of Hydrocyanic acid. For the two medicines are 
obviously opposed in their action. Strychnia being an exalter 
of sensation and of reflex action, and Hydrocyanic acid a de- 
presser of the same. The convulsion caused by Strychnia is 
tonic; that by Hydrocyanic acid, asthenic. The one, being a 
special Stimulant, causes convulsions by an excitement of the 
spinal cord ; the other, being a Sedative, does it by deranging 
the function of that centre. 

• Dr. Paris has hnznrded the conjecture that the oonvalsions of Pythonesses, such 
as those of the Cumiean Sibyl mentioned in Virgil, were produced hy chewing Che 
leaves of the cherry-laurel. {Pharmacoloffia, 9th edit., p. 11.) 
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According to the experience of Dr. Maclachlan, Hydrocyanic 
acid is particularly dangerous to persons of advanced life. 

ACONITE. 
Glass II. Biv. III. Ord. I. Sedantia Genera li a. 

This medicine, like the last, is a powerful General Sedative, 
and a dangerous poison. It depresses the influence of the brain, 
and paralyzes all the nervous functions. It tends at length to 
kill by producing syncope. 

It acts especially on the superficial sensory nerves, and tends 
to extinguish feeling and pain. It is the best external anaes- 
thetic with which we are acquainted. It is thus eminently 
useful in the treatment of that most painful of all disorders, Tic 
douleureux, or irritati\*o ITeuralgia of the face. When Quinine 
and all internal remedies have failed, the tincture of Aconite, 
or an ointment containing the alkaloid, will in most cases, if 
applied to the part, effectually relieve the pain. It is applicable 
in local irritative pain at any part of the surface, as in Sciatica, 
Lumbago, or a Scirrhus of the breast that has not opened. 
But, like the other local anaesthetics, it is of little service in 
cases of inflammatory pain ; for this, when local, depends upon 
an active cause, and would be liable to be increased by the 
rubbing required in the application of the Aconite. When the 
remedy takes efiect, some heat is first experienced at the part; 
there is then tingling ; and lastly, complete numbness, and a 
sensation of cold, which endures for some time. No visible 
change is effected. 

Aconite subdues the action of the heart. Dr. Fleming has 
therefore recommended small doses internally in cases of acute 
rheumatism. But considerable care is required in the internal 
employment of the drug, on account not only of its dangerous 
properties, but of the great variety in strength which exists 
among the preparations that are usually employed. The diffi- 
culty experienced in the preparation of the alkaloid Aconitia, 
which is the active principle of the plant, and the very high 
price at which that substance is usually sold, have prevented it 
from being so extensivdy employed in practice as its medicinal 

27 
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properties would appear to deserve for it. On account of its 
cleanliness as an outward application, and the certainty and 
uniformity of its sedative and anaesthetic actions, the puro 
alkaloid is far preferable as a medicine to Aconite itself, and is 
adapted for all the cases in which the latter has been employed. 

Having some time ago been successful in an attempt to dis- 
cover a mode of preparing Aconitia,* I have made some experi- 
ments with it on various small animals, for the purpose of 
ascertaining its power, and the symptoms of its action. It is a 
very active poison. Proceeding upwards in the animal scale, I 
find that ^Qoth of a grain, in solution in water, suffices to kill 
a mouse, joo^b ^^^^^ ^ small bird after a few minutes; 50th 
almost instantaneously, ij^gth of a grain has killed a cat. 70 th 
invariably proves fatal to the unfortunate feline in the course 
of twenty minutes or half an hour. 

Calculating as well as I can from these data, I consider that 
Toth of a grain of this alkaloid would be sufficient to cause the 
death of an adult man. During the action of the poison on cats 
the following succession of symptoms is generally observed. 
They well illustrate in most of its phases the action of a Seda- 
tive medicine. * 

1. An increased flow of the salivary secretion. ( Vide p. 315.) 

2. Vomiting. 

3. Deliriunl, with hallucinations. Impairment of volition; 
apparent loss of sensation. 

4. Convulsions ; paralysis. 

5. Breathing difficult and gasping — gradually cea.sing. 

6. Death ; pupils of the eye are seen to be dilated.! 
Aconitia has thus a powerful action on the brain, and on the 

nerves generally. The flow of saliva s6ems partly to arise from 

* See account of the mode of preparation, by the Author, in the second, third, and 
fourth editions of Roylo and Headhind's "Manual of Materia Medica." It baa been 
imitated in the formula which has since been published in the " British Pharmacopoeia." 

f Some say, contracted. In the records of poisoning the statements as to this point 
have varied. I was informed by Dr. Maclagan that in the lamentable casei at Ding- 
wall, in 1857, the pupils were not observed until after death, and were then nearly 
natural in size. SchroiT and Von Praag give dilatation of the pupil as one symptom 
of the action of Aconite. In several "cases of suicide, murder, and accidental poison, 
ing by Aconite, during the last ten years, I have found, on making inquiry, either that 
the pupils were dilated, or that their condition was not observed until it was tt»o liitc. 



" A paraJysis of tlie fauces. The animal makes iaeffectual aLtempta 

to Bwallow, and breathes spasmodically. By a, smaJl dose the 

ansestliesia would probably be produced without the other effects. 

I On examination of the body after death the lungs are found to 

be healthy, but shrunken and bloodless; the trachea contains 

' much frothy mucus, which may possibly have flowed into it on 

account of a palsy of the glottis ; the cavities of the heart are 

I full ; the mucous membrane of the stomach pale. It seems, 

I then, that the actual cause of death is paralytic syncope — a loss 

I of power in the heart. But preceding this, as with most other 

BedativeSj is a complete arrest of the vital functions of the 

brain. As the mucous coat of the stomach eviuces no trace of 

I congestion, it ia probable that the vomiting is not caused by 

f irritation, but by a sedative or deranging action on the function 

of the Vagus nerve. 

DurtDg the last few jeore bo manj cttses of poisoning bj Aeonite haxe 

Occurred that tliej huve dune much to bring tbis vuluftble niediciDs iuto 

I unmerited diarepule. As one eafeguard ngainst such ooourrenueB, 1 would 

I recommend tbtit alt the preparations of Ibe root and leaves in cumiucm use 

f ebould be escbewcd. Fur the plant contains a yerj vatiiible proportion of 

ita active principles, and the doee which may be given with impunity of 

r otie preparation, may prore fatal aa Hoon aa the sUick of the medicine is 

changed by the druggist. It would be better to subatitule for all such 

preparations a dilute solution of the aiknloid, of uniform 8tr(^ngtb and 

known power (such a» the Liquor Aroniliw recommended by roe). This 

will be the beet aafeguard againnt acaideiita from theeanse junt mentioned. 

I may bcre give a warning against the enormous doKes of Acooitine saJd 

to have been given by Schroff and Von Pragg in Germany^(-02 — -05 

gramme, or ^ — ] of an English grain). If the alkaloid were pure, such a 

[ dose would uortninly cause death. {Brit. Fcr-. llee., 1855, p. 244.) 

n cases of poisoning, when early discovered, the best, and indeed the 
' (inly antidote, con si* la in the copious administration of finely powdered 
I animal Charcoal mixed with water. This will absorb the alkaloid, and so 
miy unite with it as to prevent it from entering the system. After a 
[ ihort time the whole may be cleared out by a Ziac emetic. But vomiting 
I should by no means be encouraged before the administration of the Char- 
\ coal, as this would favor the absorption of the Aconite by proiilucing nausea, 
1 so hurry on the fatal issue. The emetic should certainly be postponed 
il meuna have been adopted to fix and f ender innocuous the active prin- 
ciple of the poison., [Hayle and Hcadland't Materia Mtdica, 4lh edition. 
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DIGITALIS. 

Class II. Diy. III. Ord. II. Sedantia Specifica. 
Class IV. Ord. VI. Diuretica. 

This important medicine has already been prominently 
noticed as one of the agents that exert a special sedative and 
deranging power over the functions of the Vagus nerve. Ifc 
will only be necessary now to sum up shortly the details of its 
action. 

Digitalis does not depress nervous force generally. It has 
no action on the brain, except as connected with the Vagus 
nerve. Neither does it affect the spinal cord, or the nerves 
of sensation or motion. Its most obvious action in small doses 
is to depress the force of the heart. It sometimes quickens the 
pulse, but always weakens it, and reduces its rate in the end. 
It therefore supplies us with a ready means of weakening the 
heart, whenever we desire to do this. In cases of hypertrophy, 
where the heart is too strong — or in aortic aneurism, or active 
haemorrhage, where a forcible beat would be dangerous — Digi- 
talis may be used for this purpose. But it is especially useful 
in dropsies ; for, by its action on the heart, it diminishes con- 
gestion of the venous system, and by thus removing the 
pressure from the veins, it favors the absorption of the fluids 
effused. It should, however, be avoided in cases where there 
is a very serious cardiac obstruction, or where the heart is 
habitually weak, and there is a natural liability to syncope. 
For the tendency of the medicine is to cause death by producing 
syncope. 

Certain precautions are necessary in its administration. The 
patient should be generally confined to the recumbent posture ; 
for if, while under the influence of Digitalis, he should suddenly 
rise, and the heart, already weakened, have further to contend 
with the force of gravity in the propulsion of the blood up- 
wards, it may actually stop.- The dose also should be cautiously 
regulated, and if it do not operate at once, it must not be 
increased, or too soon repeated ; for this medicine is apt some- 
times to accumulate in the blood, and though several doses may 
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perhaps be given without effect, they are afterwards liable at 
any time to be suddenly discharged upon the nervous system, 
and may then produce by their united action a dangerous 
result. 

A considerable dose of Digitalis, as of Tartar Emetic, deranges 
the control of the Vagus nerve over the function of the stomach, 
and may in this way produce nausea and vomiting. There is 
no reason for supposing that it irritates-the coat of the stomach. 
(Fide p. 99.) 

The active principle of Digitalis is secreted from the system 
in the urine, and probably acts as a true Eliminative Diuretic. 
But it tends more powerfully to promote diuresis in another 
indirect way. Anything which diminishes the pressure on the 
vascular system, as Digitalis, by weakening the force of the 
heart, tends thereby to promote absorption, and to increase the 
secretion of urine. 

So that the employment of Digitalis in dropsy is attended 
with a twofold advantage ; by its cardiac action, it prevents a 
renewal of the dropsical effusion ; by its diuretic power, it 
causes a quantity of fluid to be drained out of the system through 
the kidneys. That it may do this the more effectually, it is 
generally considered advisable to combine it with other diuretics. 
It has sometimes been found convenient to administer Digitalis 
externally ; cloths being dipped in its infusion, and applied to 
the surface of the abdomen, the remedy may thus become 
absorbed, and evince its action on the system. Digitalis owes 
it« power to an active principle, Digitaline, which has been 
found by Leroyer to act in small doses as a poison on animals, 
which it kills by gradually stopping the pulse and the respira- 
tion.* ^ 

* Digitalis has lately been prescribed by seyeral pbysioians in delirium tremens. 
Very large doses (as muob as half an oanoe of the tinotnre at a time) are said to have 
been given, not only with impanity, but with marked benefit by patients suffering from 
this disorder. 
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TANNIC ACID. 
Class III. Ord. II. Astrinoentia Veoetabilia. 

This is the chief astringent principle of vegetables. It is very 
soluble in water, crystal lizable, and has a strong astringent 
taste. It is not possessed of those marked properties that are 
vulgarly attributed to acids ; but its solution reddens litmus- 
paper, and it combines with bases to form salts. 

When received into the stomach it is absorbed, and passes in 
the circulation to distant parts. Its action consists in a power 
of causing the contraction of muscular fibre when in contact 
with it; and this power appears to depend mainly upon a 
chemical property that it possesses of coagulating albumen and 
analogous compounds. Capillary vessels, and the small ducts 
of glands, contain in their walls certain fibres of unstriped 
muscle ; and Tannic acid, by causing this muscle to contract, 
is able to diminish the calibre of these tubes, and thus to 
moderate or arrest the flow of blood in the vessel, or to lessen 
the amount of the excretion of the gland. Thus, in all cases of 
hsemorrhage from the small vessels, or of inordinate secretion 
from any glandular organ. Tannic acid is appropriate. It is the 
best and safest of all astringents for internal use, excepting only 
Gallic acid. 

I have already stated, as worthy of remark, the fact that 
Gallic acid is of little or no use as an Astringent when applied 
to external parts. Given internally, it is very efficacious. From 
this alone it would seem that there must be something in the 
blood wich enables it to take effect. Reasons have also been 
alleged for supposing that Tanic acid is not a simple substance. 
When it is taken into the system, Gallic acid is secreted in the 
urine; and it appears that Tannic acid must actually consist of 
Gallic acid combined with certain other elements, or with some 
other definite substance ; and that the astringent property which 
is so valuable is confined to the compound body thus produced. 

What then is this other substance ? It must be something 
which is contained in or formed in the blood ; which, added to 
Gallic, will be capable of forming Tannic acid ; and which, when 
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united to it, will enable Gallic acid to precipitate Albumen. 
These various requirements are fulfilled by the group of 
elements that constitutes grape-sugar (C12H12O12). This com- 
pound is continually forming in the blood during the blood- 
processes that are connected with respiration. It has been 
observed that a solution of gum (CuHnOu), added to one of Gallic 
acid, will enable the latter to coagulate Albumen. And the 
elements of Tannic acid may be constructed out of those of Gallic 
acid and grape-sugar. 

Tannic acid = CwHeOio + 2 aq. 
' Gallic acid = C7HO3 + 2 aq. 

Three equivalents of anhydrous Tannic acid amount to six of 
Gallic acid and one of grape-sugar, 

3 (CsHeCo) = 6 (CtHOs) + C,2H„0«. 

So that it is very probable that when Gallic acid is taken into 
the blood, it acts as an Astringent by co-operating or uniting 
with the elements of grape-sugar in that fluid. But when Tannic 
acid is received into the organism, and has done its work there, 
it is finally decomposed, Gallic acid passing out into the secre- 
tions, and the sugar being retained in the body for combustion 
into carbonic acid and water (p. 300). 

Dr. Strecker has so far established the correctness of the above surmise, 
that he has shown that Tannic acid may be resolved by the action of 
mineral acids into Gallic acid and Grape-sugar. (TVans. of Chem, Society^ 
March 15, 1852.) But about the exact formulae of Tannic and Gallic acids 
there is still much doubt. (See Fownes* Chemistry ^ 4th ed., p. 501.) 

The principal vegetable substances that are employed as 
Astringents are said to contain Tannic acid in about the follow- 
ing proportions : 

Kino 70 per cent. 

Oak-galls . . . . 50? " 
Krameri , . . . 43 " 

Catechu 40 " 

UvaUrsi . . . . 36 '' 
Pomegranate-bark . . 19 " 
Tormentil . . . . 18 " 
Oak-bark .... 16 " 
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These numbers are a tolerably fair measure of the astringent 
power of the substances named. But it must not be supposed 
that the astringent principle is in all cases strictly identical 
with Tannic acid, properly so called; for there appear to be 
various modifications of this substance contained in the different 
plants, many of which have peculiar chemical charactei*s of 
their own, but all of w^hich agree in possessing the power of 
tanning, or combining with animal gelatine, and in the medi- 
cinal property of astringency. 



SULPHATE OF MAGNESIA. 

Class I. Div. II. Ord. I. Antiphlogistica. 
Class IV. Ord. III. Catharttca. 
Class IV. Ord. VI. Dicretica. 

I have selected this salt as the subject of a brief history, both 
because its action may be taken as the type of that of soluble 
salines in general, and because I think we are in a condition to 
determine this operation with some precision. 

It is a crystalline substance, very soluble in water, and not 
exhibiting active properties in a small dose. If given in the 
solid state, it is reduced to solution in the stomach. If given 
in solution, it is absorbed ; immediately, if the solution be of 
low specific gravity ; or, if dense, as soon as it has been properly 
diluted down by the gastric or intestinal secretions. We have 
proof that it always pixsses into the blood. When it acts as a 
diuretic, it is discovered in the urine, and must therefore have 
traversed the system. And the experiments given below afibrd 
proof that when it acts as a purgative, it disappears in the first 
instance from the intestinal canal, passing into the blood by 
absorption. As this is shown to take place with a dense 
solution, it must also occur with a weak one, as to the passage 
of the latter there is no physical obstacle in the endosmotic 
conditions. 

The ultimate action of such a soluble saline is an eliminative, 
chiefly on the kidneys and intestines ; but, before this, it has an 
action in the blood, which is of the antiphlogistic kind. These 
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salts act as solvents of Fibrine in experiments made out of the 
body. Simon, Schultz, Golding Bird, and others, have demon- 
strated that by this chemical action they have the power of 
diminishing the amount of this Fibrine in the blood of the 
patient to whom they are administered. And Gulliver has 
found that their solutions antagonize the tendency of the red 
blood-corpuscles to aggregate in rows, — a tendency especially 
observed in the blood of inflammation. It is by such actions as 
these that the Sulphates of Soda and Magnesia, as well as all 
soluble salines, are of use in acute fevers and inflammations. 
They may exert over the development of plastic fibrine a 
controlling power which is not possessed by bloodletting, 
and they directly counteract an abnormal dynamic tendency. 
These sulphates are antiphlogistic purgatives ; they are espe- 
cially adapted for use in inflammatory and febrile disorders, for, 
before they operate on the bowels, they traverse the blood. 

These salts act on the eliminative system as Cathartics and 
Diuretics ; and though their determination to the bowels or the 
kidneys may be somewhat affected by the condition of the 
patient, it mainly depends on the amount of the dose. I have 
already taken pains to disprove a prevalent notion that the 
diuretic or cathartic action is a simple result of the comparative 
dilution or density of the aqueous solution of the salt; and 
have shown, by experiments and otherwise, that a sufficient 
quantity of the salt will prove purgative, in whatever form it 
be given. ( Vide Prop. 11.) A smaller dose than this may be 
eliminated by the kidneys, which are unable to excrete a large 
quantity at a time. Such a small dose proves diuretic, and is 
discoverable in the urine by chemical tests. A larger dose is 
cathartic, and passes ofl* with the fasces, where it has been 
detected by Buchheim. 

But it may be said, and is still said by many, that this large 
dose is not absorbed at all; that it causes, by some topical 
action, a flow of serum into the intestine, and that it leaves the 
bowel along with the increased secretion, where its presence is 
easily accounted for by supposing that it never left the intes- 
tinal canal. 
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I think it may be affirmed that this is not a correct view of 
the case. I maintain that the saline first obeys the law of 
absorption, applicable to all materials which are in any way 
soluble in the upper part of the intestinal canal ; that it passes 
from thence into the blood, circulating with it, and working 
upon it in the manner just narrated. But as it cannot remain 
there, it appears that it is subsequently excreted from the blood 
at the lower part of the intestinal canal, by that glandular 
mucous surface whose natural secretion it stimulates and aug- 
ments. All this occupies but a few hours. I conceive that I 
am to a great extent justified in the above conclusions by tho 
result of the following experiments, which were conducted, with 
care, and were designed to test and illustrate the theory here 
stated. 

If it be true that Sulphate of Magnesia, when given as a purgative, is 
first absorbed and afterwards again excreted into the cavity of the bowel, 
— then, if we could examine the alimentary canal which had received the 
salt, we should find, at a certain period after the reception of the latter, 
that it had more or less completely disappeared by the process of absorp- 
tion ; and at a certain later period, we should discover the same salt 
abundantly present in the cavity of the bowel, because now undergoing 
excretion from the blood. It is obviously impossible to make these obser- 
vations on the same animal. The next best thing is to make use of ani- 
mals in the same condition, and, as nearly as can be judged, of similar vital 
powers. 

I therefore chose three dogs, all in a state of health, and of the same siie 
and condition. I administered to each of them, at the same time, a solu- 
tion consisting of 3 drachms of Sulphate of Magnesia dissolved in 3 ounces 
of water (having the specific gravity of 1*066). It had previously been 
ascertained that this dose producrd purging in another dog in about three 
hours. The times for killing ea«h of the three dogs were chosen accord- 
ingly. They were not allowed to live long enough for the production of 
purging; neither was anything lost by vomiting, or by want of care in the 
administration of the solution, which was done through a syringe. 

1. Tht first dog was killed after three quarters of an hour. The intes- 
tines were comparatively empty. From the stomach, bowels, and their 
contents, the soluble matters were extracted by repeated washing, and long 
maceration in water. These washings were filtered through a cloth, and 
then evaporated to dryness. The residue was again treated with water, 
and a clear solution then obtained by filtration. It was now precipitated 
by Phosphate of Soda and solution of Ammonia, the precipitate washed 
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with solution of Muriate of Ammonia, the'Ammoniophosphate of Magnesia 
dried, and ignited for some time in a platinum capsule. What remaine^l 
was Phosphate of Magnesia. It was weighed, and the Magnesia calculated 
from it. Another simple calculation gave the amount of tlie crystalline 
Sulphate to which this corresponded. The result showed that only 55*928 
grains of the salt remained in the intestinal canal out of the 180 grains 
administered. 

2. The second dog was killed after one hour and a half. The stomach and 
intestines were at once removed, and the latter found rather full. They 
were subjected to the same chemical analysiis. The result was then 77*354 
grains of Sulphate of Magnesia were found in the intestinal canal. 

3. The third dog was killed after two hours and a half. The bowels 
were f'.und much distended. (This was shortly before the time at which 
purging had commenced in another animal.) The same process being 
followed, a quantity of Magnesia indicating 96'985 grains of the crystallized 
sulphate was discovered in the stomach and bowels. 

From these experiments several things appear. The longer the time 
allowed after the administration of the dose, the larger the amount of salt 
discovered in the bowel. The shortest time left was three quarters of an 
hour. About 55 grains was then all that was left of tlie 180 grains given, 
the rest of which must have been absorbed, as none could have been lr>8t in 
any other way. Three quarters of an hour further being allowed to the 
second dog, about 22 grains more are found in his intestines, which are 
more filled with faeces. From which I am led to suppose that the minimum 
of the salt to be found, or the maximum of absorption, in these animals, 
must have been between these two periods, or after about one hour. For 
at three quarters of an hour it is undergoing rapid absorption, and at one 
hour and a half it is being again excreted into the intestine. Again, after 
another hour, the contents of the intestines are increased, and the amount 
of the salt has risen to 90*985 grains. Purging would soon follow, and the 
excret<jry process, having already expelled from the circulation more than 
half of the sulphate which had entered it, would go on until the whole had 
been cast out in the same way. 



These experiments are perhaps as little liable to objection as 
any of the kind can be. They seem to confirm the law of the 
primary absorption, and subsequent excretion, of a purgative 
saline dose. Certain facts observed by others may bo furtljer 
alleged in confirmation. That the Sulphate of Magnesia will 
purge after it has passed into the blood, has been proved by 
Aubert, who found that its injection into the veins of a dog 
was followed by purging. That agents which retard excretion 
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from the surface of the bowel will prevent the purging from 
taking place, appears from the experiments of Buchheim (r. 
p. 79), who finds that combination with a sufiicient dose of 
Moqjhia or Tannic acid will prevent the Sulphate of Magnesia 
or of Soda from proving purgative, or from passing out by the 
bowels. 
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